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YOUR MOTOR FUEL NEEDN'T 
LOSE ITS PEP... 


Nt AI ye ATI ; 


IS WITHIN YOUR GRASP 


Blending with Warren NATURAL GASOLINE will give it the 
RETAINED VOLATILITY so necessary for superior performance 
after it reaches the fuel tanks of your customers. 


Warren's production, transportation and storage facilities are 
your assurance of the quality and quantity of NATURAL 
GASOLINE you need . . . when and where you want it. 


TULSA, OKLAHOMA @ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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THE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y. 


The Canadien Kellogg Company, Limited, Toronto + Kellogg internations! Corporation, London 





Activated by neutron-bombarded isotopes 
such as cobalt, iridium and cesium, this 
powerful and portable ‘atomic camera” was 
developed by The M. W. Kellogg Company 
for rapid and accurate inspection of welding 
seams at construction sites and in fabrica- 
tors’ shops. 

The intensity and magnitude of the gam- 
ma rays emitted from the isotopes in this 
device make it possible to photograph many 
feet of welded seam up to six inches thick 
in a single short exposure. By comparison, 
to perform the same test with traditional 


CHEMICAL 
PLANTS 


SUBSIDIARIES OF PULLMAN INCORPORATED 
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Atomic Camera 
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M.W. Kellogg «: 


ENGINEERING FOR TOMORROW _: . 


X-ray equipment would take days and entail 
hundreds of exposures. 

The M. W. Kellogg Company was the first 
firm specializing in the engineering and 
construction of petroleum refineries and 
petrochemical plants to be permitted by 
the AEC to use isotopes of this magnitude. 
Also the first in these specific fields to be 
authorized by the AEC to establish an internal 
training program for handling radioactive 
materials, M. W. Kellogg is well qualified to 
work with you on your construction engi 
neering problems 
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PENETRATION THAT "REACHES OUT"! 
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"Man!, that must be an M-3 Bullet _— 
| never knew ole' Blue to back off from a ground mole {!" 











yes, penetration that “reaches out,” deep 
into the pay zone, and gets the kind of results 
you want; peak production, more oil! 


j . ‘ 
penetration you can only get with McCullough Vik (| TT lough 


M-3 Guns and new Ogival Bullets — more 
than ever, “hardest shooting bullet TOOL COMPANY 
perforators in the world.” LOS ANGELES « HOUSTON * EDMONTON 

OVER 50 BRANCH OFFICES 





SERVICE ANYWHERE ANYTI 
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OIL INDUSTRIES, INC. 
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America’s leading refineries 


rely on GRAVER| craftsmanship 
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Continuing to serve America’s refineries, GRAVER constructed the huge 
fractionator tower shown in the foreground for the new Mandan refinery 
of Standard Oil of Indiana. Reaching 120 ft. into the sky, it evidences the 
craftsmanship and experienced ability typical of Graver work. 








GRAVERSPHERES are finding greater use 
than ever before with the tremendous growth 
of the refining and petrochemical industries. 
Ideally suited for high-pressure storage, they 
conform to Graver’s exacting standards and 
are available in capacities ranging from 500 
to 20,000 bbl. 





Refiners depend on Graver for steel and 
alloy towers, pressure vessels and process- 
ing equipment. The large absorber tower 
shown above is Hastelloy-lined to protect 
against corrosion. 


GRAVER TANK & MFG.CO. INC. 


East Chicago, Indiana 


CHICAGO « NEW YORK © PHILADELPHIA ¢ EDGE MOOR, DEL. © ATLANTA ©@ CATASAUQUA, PA. © PITTSBURGH © CLEVELAND @ DETROIT « 
TULSA © SAND SPRINGS, OKLA. © HOUSTON © ODESSA, TEXAS © CASPER, WYO. © LOS ANGELES © FONTANA, CAL. © SAN FRANCISCO 
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G.£. Reports on Electrical Developments...No. 10 


10 G-E units drive gas compressers for oil field 


pressure maintenance 








CREOLE PETROLEUM PLACES WORLD’S LARGEST GAS TURBINE 
INSTALLATION INTO CONTINUOUS SERVICE IN VENEZUELA 


THE LARGEST CONCENTRATION of gas turbine horsepower in the world is operating on a platform 
over Lake Maracaibo in Venezuela. There, seven miles from shore, ten General Electric gas turbines do 
a vital job for the Creole Petroleum Corporation: driving centrifugal compressors which 

maintain gas pressure and thereby increase the yield from the oil fields below. 


SUCCESSFUL NEW CONCEPT: Creole’s installation represents a new concept in oil field pressure main 
tenance. The combination of centrifugal compressors and combustion gas turbines is designed to return 
over 137,000,000 cubic feet of gas per day to the field at a pressure of 1,935 pounds per square inch. 


Naturally, reliability was an important reason for the selection of G-E gas turbines. In addition, their 
light weight simplified the construction of the platform and its pilings. This remarkable installation is an 
outstanding example of petroleum industry enterprise and a milestone in the progress of the gas turbine 


KNOW-HOW WORKS FOR YOU: The G-E gas turbine can save money in almost all 
basic industries. Discuss your requirements with the G-E representative nearest you. International 


General Electric Co., Industrial Sales, 570 Lexington Ave., New York 22, N.Y., U.S.A 1A-06-48 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 
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Williston Basin to Saudi Arabia and Iran 
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Wherever Oil Men Operate— 
PPO 
DEPENDABLE = 


WHITE TRUCKS 
cet FIRST 








EXPLORATION 


WHITE TRUCKS all the way in the oil industry! 


From the first truck out exploring ... from the really big off-the- 
road jobs... to the huge soaibegs and the handsome fuel oi! delivery 
truck ... you see White Trucks everywhere. 

And why? No doubt about it—they do more work ... carry bigger 
payloads ...at lower cost...for more years...than any other 
truck in service. 

Call on White-—whatever your transportation needs. Your White 
Representative will show you how to cut your transportation costs 
... boost dependability and service... get more work done... 
with modern Whites tailored to your exact needs. 


THE WHITE MOTOR COMPANY 
Cleveland 1, Ohle 


= 
<> 





rN = 
WN 7 


¥ 












FOR MORE THAN 50 YEARS THE GREATEST NAME IN TRUCKS 
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Ethyl Research shows refiners how 
the nation’s fuels behave on the road 
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Report on road behavior of many American premi 
um gasolines is available in this Ethyl study 


Control room of one of Ethyl’s all-weather facilities 
where engineers create reproducible road conditions 
right in the laboratory 








Refinery technology report shows ratings 
of premium fuels in 8 representative cars 


In this 100-page booklet you will find 144 charts 
and graphs and 77 pages of detailed analysis show 
ing how the nation’s premium gasolines perform 


on the road. 4 

This booklet is the latest addition to Ethyl's 
continuous study of the road behavior of gasoline 
designed to help you in the evaluation of your gaso 
line. In order to give you a cross section of the 
nation’s premium-gasoline qualities, we periodi 
cally run a large survey in which we investigate the 
antiknock characteristics of base stocks for pre 


mium fuels 


In this survey, more than 60 gasoline samples 
were tested, representing 70‘, of the base stocks 
of the premium gasolines sold in the United States 
More than 1,000 chassis dynamometer testa were 
made on eight different cars in Ethyl’s unique con 
trolled-weather rooms. In addition, more thar 
15,000 octane ratings and other tests were mad 


in the laboratory 


The type of experience we have gained in pre 
paring this report is but one of the tools our refinery 
technologists have to assist you in improving the 


road behavior of your own gasolines 


If you would like a copy of “Road Behavior of 
1954 


representative. He'll be glad to see that you receive 


Commercial Premium Fuels see your Ethyl! 


a personal copy. 


ETHYL CORPORATION 
Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Mick 





2600 Cajon Road, San Bernardine, Californix 
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uctures; ae. Dual 
Drive-in Rambler Rigs; Blocks, 
Swivels, Rotaries; Mud-Pumps; 
Petroleum Equipment and 














Sali Pacific Pumps inc 








CLARK BROS. CO. DIVISION, 
Olean, New York—Engines and 
reciprocating, centrifugal, and 
axialflow compressors — gas, 
steam, electric and diesel driven. 


SECURITY ENGINEERING DIVISION, 
Whittier, Calif. Dallas, Tex.—Rock 
bits, reamers, casing scrapers, ream- 
er rock bits. coring bits, Securaloy. 


PACIFIC PUMPS, INC., Hunt 
ington Park, Calif. — Centrifugal 
pumps for refineries, power sta- 
tions, pipelines, and chemical 
plants; plunger pumps for otlwells 











the rig that’s right for the job! 


Pioneer in developing dependable rotary drilling rigs, Ideco is guided by 
your needs in building the industry's “most-wanted” drilling equipment 
Ideco products include Hydrair rigs, power rigs, Single and Dual Rambler 
rigs, Drive-In Ramblers, Full-View masts, Kwik-Lift masts, Kwik-Lever- 
Lift masts, Full-Lever-Lift masts, Shorty blocks, Streamlined Swivels, 
Rotaries, Mud-Master and Flo-Master slush pumps, Air-Tite clutches, 
acééssories and supplies. Since the founding of its Beaumont, Texas, plant 
in 1920, Ideco has set the pace in the drilling equipment industry. For 
more hole per dollar, drive your drill string with Ideco oil equipment 
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ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, Ind.— 
Rotary positive blowers, gas pumps, 
centrifugal blowers, exhausters, 
and positive displacement meters. 
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Dresser plus+ 
works... 


The Dresser Plus # goes to sea! Ideco drilling equipment and 
Magcobar drilling muds form a seaworthy duet on Kerr-McGee's big 
barge No. 44 off the coast of Louisiana. Ideco equipment on this 
seagoing rig includes Airflo 1350-S rig, Hydrair H-35-S rig, 400-ton 
Big Shorty block, 300-ton Streamlined swivel, Streamlined oil-bath 
rotary, two Clark-Ideco T-880 slush pumps, and driller’s console. Also 
on “sea duty” on the Kermac rig are Magcobar specialized drilling 
muds, best suited for offshore drilling. 





The Dresser Plus is the extra plus value you get when you are 
served by any one of Dresser Industries. Operating independently 
to assure maximum attention to your specific needs, these Dresser 
companies work together to provide a versatile group of research, 
engineering and manufacturing services. On land or sea . . . Dresser 
equipment and services are the standard of comparison the world over! 








ATLANTIC BUILDING 





DRESSER-IDECO DIVISION 
Columbus, Ohio — Radio and 
television towers, 


STRIES, imc. 
MD CHEMICAL EQUIPMENT 


. 


© DALLAS, TEXAS 





DRESSER 


MAR UFaACcTUVaInGe 
eivister 
ORESSER MANUFACTURING 
DIVISION, Bradiord, Pa. ~ Cou- 
plings for jorning pipe. pipe repair 
Clamps and shaawes, welding fittings. 
flanges, rings, weld ments, forgings. 


GALLON (IMP.) OR 
FIVE GALLON (U.S.A.) 
SQUARE PETROL TINS 


COMPLETE PLANT 
for High-Speed 


Continuous Production 











The battery of machines illustrated below effects all operations, from the sheet 
to the finished petrol tin. MOON Machines provide speed of output and 
quality of finish and embrace all operations in metal box or drum manufacture, 
We shall be pleased to apply our experience to your problems 


Reasonable deliveries can now be. giyen 





Write for full details of any type of machine in which you are interested, 


LONDON OFFICE: Abbey House, 2/8 Victoria Street, $.W.! 
Gables ; Moonbro, Sowest, London, England 





Regd. Trade Mark 


MOON BROTHERS LIMITED - BIRKENHEAD + ENGLAND + Cables: Moonbro, Birkenhead, Englond 
MAKERS OF TIN BOX AND DRUM MAKING MACHINERY 


ém 874 
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DIKKERS - HENGELO (0) - THE NETHERLANDS 
Valve makecs since 1879 


IN CANADA: DIKKERS LTD., TORONTO 
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HOLLAND —Typical of Holland’s mod- 
ern transportation facilities is the 
“Koningin Juliana” This palatial 
Diesel-powered ferry carries 75 auto- 
mobiles and trucks and 2,000 passen- 
gers between the islands of Zeeland 
province. The “Koningin Juliana” is ~~ 
lubricated exclusively with Caltex ~ — 
products. Caltex is proud of its share 
in such advances in the trans- 
portation system of this 
historic land. = 

















INDONESIA 


Na 


Ty faa 


ee ene i 


SOUTH AFRICA — Fabulous land of 
gold and diamonds, South Africa 
is experiencing vigorous growth 

and modernization. Here in the 
shadow of the famous “Table 
Mountain” is the warehouse area 
of the Caltex Cape Town terminal 
—storage place for the fine fuels 
and lubricants for increasing __ 
numbers of motorists who 
“Travel the Caltex Way.” 
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CALTEX serves 
the people of 67 lands 


In 67 lands, across half the world, through such 
developments as these, Caltex is able to supply 
better fuels and lubricants for industry, for agri- 
culture, and for motoring millions, These require a 
continual investment of funds and skills, backed by 
a faith in a better future for free nations. 


CALTEX 


Petroleum Products 


SERVING EUROPE + AFRICA + ASIA + AUSTRALASIA 
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The symbol on the 
~ Best Electrical Equipment 








Hard and continuous service is experience of BTH have built up 
demanded of any electrical equip- an enviable reputation. It is the 
ment in the oil industry. That is same in mining, power supply, 
why in the fields so many of the traction, marine engineering, and 
generators, motors, starters, and general industry—wherever first- 
other devices bear the initials class electrical products are needed 
BTH-—symbol of sound design With over fifty-four years’ experi- 
and of guaranteed reliability in ence and eleven factories, BTH can 
service. give outstanding service to in- 
But this is only one direction in dustry in every sphere of electrical 
which the specialisation and long engineering. 
THE 
BRITISH THOMSON-HOUSTON 
COMPANY LIMITED, RUGBY, ENGLAND tli 


Member of the AEl group of companies. 
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IRGCHILD 


RECORD! 


Airborne Magnetometer Surveys 
in 33 Sedimentary Basins... 


For the 
petroleum industry 
throughout the world! 


PUT THIS EXPERIENCE 
TO WORK FOR YOU! 


Fairchild’s world-wide experience, opera- 
tional dependability and mapping accur- 

acy are as close as your telephone. Call 
your Fairchild representative today. His 

analysis in the early stages of planning 
often results in important savings of both 


time and money. /R CHIL D 


AERIAL SURVEYS, INC 
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Lease Operators Are Finding That 


As you travel through the oil country these days, you'll 
notice more and more producing leases which are 100% 
BS&B equipped. And for good reason! 


Lease operators today, more than ever, are faced with 
the necessity for running their spreads at maximum 
efficiency in order to maintain a satisfactory profit pic- 
ture. These operators know from experience that BS&B 
Oil & Gas Production Equipment is unmatched for 
quality and reliability of performance, low maintenance 
cost and maximum payout per dollar of investment! 


Next time you put a lease on production, take a tip 
from these profit-wise operators and equip your lease 
100°: BS&B! 


For detailed information, consult your BS&B Representative 
—or write to us direct. 
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8 Offers 
‘Gemlets tin 


“Oiltie 
Bolted Stee! 





e of i 
roduction Equipment! 
Tanks... Welded Steel Tanks 
++» Weed Tanks... Oil end Gas 

Knockouts 


Tempers Separation Unite... 
iibos.. Gatton Treoters... 














IT'S A NEW CANTILEVER 





MAST BUILT WITH STRENGTH TO SPARE 


FOR TOUGH, DEEP DRILLING JOBS— 


IT'S RUGGED, EFFICIENT AND 


a era 
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HE SEES TWO PUMPS 
... but his choice may 
be up to your dealers 





He re is the second sale s promotion 
booklet in the new series, “Looking 
through the windshield It offers 
your practical, concrete 
sales pointers on how to convert 
“regular” into 
“premium 

The “Looking through the wind 
shield” series is designed and pre 
pare d to he Ip you make better sales 
men out of your dealers. It is based 
on information turned up by the re 
Du Pont survey of Consumer 
Gasoline Buying Habits The first 
series, entitled “A close 
look at the man behind the wheel 
tells how the dealer 
customer loyalty 

The first two booklets in the s« 
ries are available for distribu 
tion to your dealers. Any Du Pont 
Petroleum Chemicals Division rep 
resentative or regional office will be 
glad to give you sample copies 
and cost information for 
them in large quantities 
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Cracked Stocks 
for Diesel Fuels? 


Du Pont Fuel Oil Additive No. 2 
helps provide the flexibility 
that makes this possible 

With the rapidly expanding use of die 
sel power—coupled with a limited sup 
ply of straight-run distillate stock 
many refiners want an efficient way to 
adapt cat-cracked heating oils for die 
sel fuel applications. If you are con 
cerned with this problem, the chance: 
are good that DuPont Fuel Oil Addi 
tive No. 2 can help you solve it 

The effective stabilizing and disper 
sant action of Du Pont FOA-2 can be 
very he Ipful to you for upgrading your 
heating oil stocks to diesel fuel. Du 
Pont FOA-2 also gives you added flexi 
bility for blending cat-cracked 
straight-run stocks. 

Market Potential 

What about the market for upgraded 


with 


ADVERTISEMENT 





Prepared for the Petroleum Chemicals Division of E 


operate diesel engine 


PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry “ 
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New sales and technical 
service organizations set up 
to handle Du Pont additives 


certain types of additives 


lo further improve customer service 
Division has set up new sales and techni il Lroup 


the DuPont Petroleum Chemicals 


especi illy to handle 





HEADS NEW SALES GROUP. Robert M. Glover he 


Sales Manager Additives of the 


charge of sales of gasoline additives and other additives ex 


Increasing activity in these additive 


as well as antic ipated manufacture of 


others currently in the late develop 
ment stages, make this expansion of 
services particularly desirable at this 
tinne 


ictivity in conned 


ind Metal 


ind a di per 


Heading up sak 
tion with antioxidants, dye 
Deactivator for gasolines 
cracked stocks in the 
of the 


diesel field? Man 


railroads, for example, are now 


using cracked furnace oils containing 
Du Pont FOA-2 with good result 
They have found, after careful, exten 
sive testing, that they can efficient] 


son well-stabilized 
furnace oils at substantially lower cost 


ind without harmful effects 


Any DuPont Petroleum Chemicals 
Division representative will be glad to 
discuss with you how you can take 
better advantage of this growing mar 
ket through the use of DuPont Fuel 
Oil Additive No. 2 


Du Pont Petroleum 


1. du Pont de Nemours 4 Compeny (inc.) 


been appointed Assistant 


Chemicals Division, in 

ept tetraethy! lead 
int and stabilizer for burner and diesel 
fuel j Robert M. Clover \ istant 
Sales Manager Aciclitive Prior to thi 
ippointment Mr. Glover manader 
of the Division's Mid-Continent Region 
with headquarters in Tulsa, Oklahoma 

New Service Group 
In addition to the iles organization 
a special technical services group hia 
been set ii] with be idquarter at the 
DuPont Petrolewn Laboratory Chi 
service roup i under the direction of 
W. E. Betton who will also act a 
issistant director of the laborator He 
wi former! il issistant technical 

manager of the Divi hon 

Backed by the facilities of the Petro 
leum Laborator thi group 1 in a 
position to offer exceptionall complete 


technical service for customers on all 
problem concernuin the use of 
tives for petroleum 

Two More District Offices Added 
To facilitate faster 


j product 


| 
i) More Convey 


lent customer service in two important 











PETROLEUM CHEMICALS DIVISION 


NEWS 


OU PONY 





New Organization 


areas, district offices have recently been 
set up in Philadelphia and Detroit. 
L.. 7. Carey is in charge of the Phila 
delphia district and P. H. Richard the 
Detroit district 

In addition to sales activities, the 
Detroit office will maintain close con 
tact with the automotive industry. Be 
fore assuming his new duties as district 
manager, Mr. Richard was one of the 
Petroleum Chemicals Division's auto 
motive specialists, 





W. E. Bettoney discusses a customer's problem 


with his associates 
Director 


Mr. Bettoney is Assistant 
Petroleum laboratory, in charge of 
sales technical service. (i. to +, D. Lb. Pastel, 
W. £. Bettoney, N. D. Lawson) 


When are TWO additives 
CHEAPER than one? 


‘There are many cases where the use of 
Du Pont Metal Deactivator in combina 
tion with other additives can result in 
substantially lower treating costs than 
the use of any single additive. This is 
true in stabilizing heating oils and die- 
sel fuels as well as in stabilizing gaso- 
lines. 
In Fuel Oils 
Although DMD has considerable sta 
bilizing value when used alone in fuel 
oils to prevent the formation of copper 
mercaptides, it is of maximum value 
when used in combination with an anti 
oxidant and dispersant such as Du Pont 
Fuel Oil Additive No, 2 
And, since DMD is compatible with 
all known fuel oil additives, many re- 
finers have obtained excellent results 





MID-CONTINENT REGIONAL MANAGER 





DonaLp W. Frison was recently ap 
pointed manager of the Petroleum 


Chemicals Division's Mid-Continent 
region. 


Mr. Frison joined the Du Pont Com- 


from using it in conjunction with their 
own additives. It also helps to improve 
color stability in cases where color de- 
terioration is caused by copper con- 
tamination, 
In Gasolines 

The most common use of DMD is, of 
course, in motor gasolines. Surveys 
show that the great majority of all com 
mercial gasolines contain significant 
amounts of copper. Therefore, since 
the Metal Deactivator can be used at 
a treating cost of less than % of a cent 
per barrel, many refiners now consider 
it cheap insurance to add DMD in com- 
bination with a regular antioxidant. 

And most of these refiners have 
found that the DMD enabled them to 
achieve their desired stability level 
with smaller amounts of antioxidants — 
thus reducing their total treating costs. 

Other Uses 

DuPont Metal Deactivator is also fre 
quently used for stabilizing kerosene 
stocks that have been copper sweet- 


Petroleum (¢ 





pany in 1947 and served as manager 
of the Mid-Continent Regional Labora 
tory until 1951. He was then trans 
ferred to the Wilmington office as tech 
nical assistant to the director of sales. 
He later became assistant manager of 
sales promotion and then assistant 
manager of the Mid-Continent Region 
Before joining Du Pont, he was en 
gaged in CFR engine work and refined 
petroleum products analysis. 

During World War Il, he was a pe 
troleum officer in the United States 
Navy Bureau of Ships and was en 
gaged in tanker loadings at the New 
York Petroleum Pool 

Mr. Frison received his B.S. degree 
in chemistry from the John B. Stetson 
University in DeLand, Florida. He is a 
member of the Society of Automotive 
Engineers and the American Petroleum 
Institute, 


ened, In such cases, its color stabilizing 
properties are outstanding and it has 
been found to reduce carbon and coke 
formation in pot burners by as much 
as 50%. 

In addition, it promises to be of con- 
siderable value for stabilizing aviation 
gasolines and for overcoming the ten- 
dency to cause nozzle fouling in jet 
fuels. 

For full information on the prop- 
erties, advantages and uses of this 
versatile additive, ask any DuPont 
Petroleum Chemicals Division repre- 
sentative or regional office for a copy of 
our new Metal Deactivator booklet. 


Better Things for Better Living | | 
. +» through Chemistry 


yhemicals 
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E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleuin Chemicals Division . 


NEW YORK, N. Y.—~1270 Ave. of the Americas 
CHICAGO, ILL.—8 Se. Michigen Ave. 

TULSA, OKLA.—1811 So. Baltimore Avenve 
HOUSTON, TEXAS—705 Bonk of Commerce Bidg 
LOS ANGELES, CALIF.—612 So. Flower St. 


Regional 
Ofhe es: 


Phone COlumbus 5-2342 
Phone RAndo!lph 6.8630 
Phone Tulsa 5-5578 
Phone Blackstone |15! 
Phone MAdison 5-169! 


IN CANADA, Du Pont Compony of Conede Limited—Petroleum Chemicals Division, 80 Richmond Street West, Toronto |, Ontarice 
OTHER COUNTRIES, Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Del 


ADVERTISE 


A 9034 


ENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company inc.) 


Printed in U.S.A 














KNOWLEDGE 


a power for good 











The Standard-Vacuum organization is continually 
expanding its educational and training programs for its 


10,000 employees in the various areas where it operates. 


In Indonesia, for example, 71 formal training courses as 


well as on-the-job instruction are giving several 


thousand men new skills... teaching them to work as 
a team and to produce more . . . improving their ability 
to shoulder responsibility .. . adding to their economic 


security as individuals and their economic strength 


as citizens. 


Stanvac seeks to do its part in developing the capacities 
of its employees so that they become better qualified 
to Carry on the company’s operations and to participate 


in supervisory and administrative functions 


Greater knowledge is truly a power for good, 





STANDARD-VACUUM OIL COMPANY 


A name that stands for “Progress” in the Eaat 


26 BROADWAY, NEW YORK 4, N.Y. 


AUSTRALIA + BURMA + CEYLON « HONG KONG + INDIA « INDO CHINA + INDONESIA « JAPAN + KENYA - 
MALAYA + WEW ZEALAND + PAKISTAN + PHILIPPINES « PORTUGUESE EAST AFRICA « RHODESIA « 


MADAGASCAR 
SINGAP OFF 


SOUTH PACIFIC ISLANDS + SOUTH WEST AFRICA + TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA 




















to erection 
on site 





The Butterley Company has been engaged in con 
structional steelwork from its early days and 


examples are to be found in all parts of the British 


Isles and in many countries overseas. From design, 


through the stages of fabrication to erection on 
with the skill 


site, every structure is invested 


Cr ° and knowledge which have made the Butterley 
onstinucttonal Company famous in the field of constructional 
G steelwork. Welded methods are widely employed 
toolwork today and the shops are well-equipped to under- 

take the largest and heaviest work of this nature. 


THE BUTTERLEY COMPANY LIMITED 
RIPLEY, DERBY, ENGLAND 


RIPLEY 411 (9 lines) 
VICTORIA 8023/4/5 





Tel 


LONDON OFFICE; 20 ASHLEY PLACE, VICTORIA, $.W.1. Tel 
WORLD PETROLEUM 
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SAUDI ARABIA 






Bechtel men are old hands at map reading, for in the course of de 
veloping resources for industry they travel to many far places 
Here, for example, are Bechtel projects in one part of the world 
where total additional refinery and pipe line capacity of approxi 
mately 500,000 barrels per day has been added. 


They illustrate the ability to move fast and furnish a complete 


service under single responsibility —anywhere. 


DESIGN «+ ENGINEERING + PROCUREMENT + CONSTRUCTION 


BECHTEL CORPORATION 


Los Angeles » SAN FRANCISCO - New York BUILDERS 


Bechtel International Corporation + Canadian Bechtel Limited + International Bechtel Builders, Ine, 


Mediterranean Builders Company, Inc * Pacific KHechtel Corporation 
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Facilities 








L 


© Petroleum Refinery, Anglo iranian Oil 
Company, Limited 


* Trans-Arabian Pipe Line, construction 
of 753 miles of 30” and 31” Oil Pipe 
Line and 4 Pump Stations 


© Ras Tanura Refinery and Piers; Ohah 
ran, Oil Handling Facilities, Arabian Amer 
ican Oil Company 


© Riyadh, Utilities, Community Facilities 
jidda, Port; Government of Saudi Arabia 


© Petroleum Refinery, Marine Terminal, 
Bahrain Petroleum Company, Limited 


¢ | million barrels-per-day Oil Terminal, 
Pipe Lines, Gathering System. Kuwait Oil 
Company, Limited 


© Sidon Refinery, Mediterranean Retin 
ing Company 


* |.P.C. Pipe Line, Iraq Petroleum Com 


pany, Limited. 555 miles of 30” and 32” 


Oil Pipe Line 


© Naples Refinery Addition, Socony 
Vacuum Italiana, S. p. A 











FOR IndDuUSsSTRY 





21 








Some Blue Ribbon Winners 
of the Past! 


FASTER 


FASTER 












MAURETANIA — Fastest Voyage... 
26.25 Knots Average 
Ambrose to Cherbourg. 








BREMEN — Fastest Voyage... 


And Still the Flying feet 
Red Horse Keeps Pace! °°?" ‘== 














SOCONY-VACUUM 





NORMANDIE — Fastest Voyage... 
31.2 Knots Average 


Ambrose to Bishop Rock. 





QUEEN MARY—Fastest Voyage... 
31.72 Knots Average 
Ambrose to Cherbourg. 








ery North Atlantic me 
on Winner sin 


been lubricated 
f Mobiloil ~~ —<—— 


Ev 
Blue Ribb 
1910 has 
by the Makers © 


SOCONY-VACUUM OIL COMPANY, INC. 


and Affiliates: 
MAGNOLIA PETROLEUM COMPANY «+ GENERAL PETROLEUM CORPORATION 















UNITED STATES — Fastest Voyage.. 
35.59 Knots Average — Ambrose to 


a, Bishop Rock 
—. 
- 
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for fast 
thorough 

large area 
surveys, use the 





2-CYCLE 
refraction 


system 








especially designed for refraction work by HTL 























) ), The new Houston Technical! Labora good retracuon wor it extremely long 
\ } } ay tories VLF (very low frequency) seismic ranges, yet high enough tor all applications 
q og} (( retraction system is especially useful in except those at extremely small ranges 
: ¢ i () te areas unworkable with the reflection Excellent firse breaks have been received 
| ( ( YY) {{*y method. The VLF retraction system can be at a distance of five miles using only a five 
| ‘" X, CM cy used in petroleum exploration, mining sus pound charge 
| (/ Reese’ veys, civil engineering, and ground water 
si ais \ po? location and ts capable of covering large Portability of the new VLP system is 
| 3 fer} ff areas qui kly achieved through compact design of the 
Y2Sss 52135 With excellent frequency respons ’ mae 97 0 seg Weve 
| ys C | down to one cycle on the amplifiers and = BO 74 Tees Bi hat ts is Only 
/ \ <4 a SNe to two cycles on the seismometers. the VLI i2 pounds. Two output signals from each 
} { 








} { ?)) ) et! refraction system 1s exceptionally versatile amplifier channel are recorded on a stand 
> 3 ee in application. A combination of high cut ard HTL RS-8 recording os illograph 
SLi > 


filters provides a frequency cut-off range with paper speed adjustable from 7 to 16 






from 8 cps to 45 cps low enough for inches per second 


For detailed information about the new VLF seismic 





spttital = 
Pattee 7 refraction system, write for Bulletin No. $-308 


Cc ; ¥ 


CHNICA 
c 


LABORATORIES 
4 OCTOBER 8% 
GAIN -36 db 


HOUSTON TE 
VLE REFRA 


HOUSTON TECHNICAL LABORATORIES 


ASBUBSEIOIARY OF TEXAS NS TRUMENTS - 5 RATEO 


2424 BRANARD + HOUSTON 6. TEXAS. U.S.A. + CABLE: HOULAB 
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Mechanical 





Shaft 





Seal 











Crane 
Packing 


OF SLOUGH 
for High Temperature | PreSn 


& Corrosive Services | ‘2° 











This Type 109 Mechanical Shaft Seal will seal off corrosive fluids or gases which are 
being handled at temperatures up to 485° F. and at pressures up to 750 p.s.i. on such applications 
as centrifugal pumps, turbines, positive displacement pumps, agitators, etc. It is the first Seal 
of its kind to be manufactured in this country— it is precision engineered and corrosion resistant 
materials can be used for each component. 


In order to impart to the assembly the required degree of flexibility a flexible wedge ring 
is used (see “E” on diagram). The new chemically inert polymerised plastic fluorethylene known 
as Teflon in the U.S.A. and as Fluon in this country, is the material from which this wedge ring 
is formed by means of special moulding and machining processes. All metal parts can be of stainless 
steel, or special alloys, depending on the nature of the service conditions. 


Interested Engineers are invited to send for illustrated literature describing the Type 109 
Mechanical Shaft Seal. 


This is one of the many mechanical shaft seals which we manufacture for a wide range of services. 
We manufacture this design of seal by agreement with the Crane Packing Co. of Chicago, U.S.A. 


CRANE PACKING LIMITED, SLOUGH, BUCKS, 


24 WORLD PETROLEUM 















high duty insulation 


Nowhere does more depend on a high standard 
of Heat Insulation than in the oil industry. 
With its superb thermal efficiency, and 
resistance to steam and corrosion, CAPOSITE 
the 100°, Pure Asbestos Insulation, is 

daily proving its outstanding value in 


every branch of this industry. 
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rCAPOSIT 


100Y, PURK ASBESTOS INSULATION 











Capt 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel : GROsvenor 6022 
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Like finding $5775 on the street! 
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».-- that’s what the 


FREE SCAVENGING 


of each Clark Turbocharged Compressor 
can save you annually in fuel alone 





COMPRESSORS 


$5775 a year? Sounds like a lot of money 
to save on fuel for every compressor you 


install ... but it’s a fact! 


Based on 20¢ fuel, a Clark Turbocharged 
Model TLA-10 Gas-Engine-Driven Com- 
pressor, rated at 3300 bhp, will save you 
$5775 per year compared to a high-com 
pression, non-turbocharged, conventionally 
scavenged unit. Other Clark Turbocharged 


Compressors show comparable savings 


How are such large savings possible? 
With Clark Turbocharged Compressors 
there is no need to drain power from the 


engine crankshaft for pumping scavenging 











air. Instead, the Clark Turbocharger uses 
“waste” exhaust gases to pump scavenging 
air free of charge. The resulting savings in 
fuel are enhanced even more by the high 
thermal efficiency of these new turbo 


charged units. 


Free scavenging is only one of the many 
ways that Clark Turbocharged Compres 
sors will save you money. Ask any Clark 
representative to prove it to you. Bulletin 


134 provides valuable details. Write 


CLARK BROS. CO. © #£OLEAN, N. Y. 


ONE OF THE DRESSER INDUSTRIES 


Sales Offices in Principal Cities Throughout the World 





Clark sets the pace in compressor progress 
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The Thornyeroft Organisation is serving the Oil 
Industry in its many and varied operations. Heavy 
duty “Mighty Antars”, as illustrated above, have 
proved their worth and are well known in the Far 
hast as elsewhere tx 4 “Nubians” carry men 
and survey equipment across virgin terrain, and 
Thornyeroft built craft tugs, tenders and work 
boats of all types are operating in waters through- 


out the world, 


Write for publications TCV 1346 and MMD 1890 which 


give information on the wide range of vehicles and marine 


crajt respectit ely in produc tion 

















VEHICLES FOR 
THE REALLY 

BIG PROJECTS — 
SELF-LOADERS, 
PIPE-CARRIERS, 
MOBILE CRANES, 
PERSONNEL 


CARRIERS. 


TANKERS, 
TRAILERS AND 
TRUCKS FOR 
RESEARCH 


UNITS. 


PERSONNEL 
LAUNCHES, 
WORK BOATS FOR 
LAKE, RIVER AND 


OFF-SHORE TRANSPORT. 


POWER PACKS 
FOR PUMPING 


AND GENERATING. 


British Manufacturers of Specialised Transport for the Oil Industry, 
also Marine Craft and Engines for lake or offshore operation 


1. THORNYCROFT & CO., LIMITED, THORNYCROFT HOUSE, SMITH SQUARE, LONDON S.W.1, ENGLAND 
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MARCH, 


EXTREME INTERCHANGEABILITY THROUGHOUT THE 
RANGE CONSIDERABLY REDUCES THE FLEET OWNER’S 


SPARE PART PROBLEMS AND CUTS EXPENSES. 


LOW AIR TEMPERATURE INCREASES LIFE OF ALL 
VALVES, WORKING PARTS AND PNEUMATIC TOOLS. 


HIGH EFFICIENCY UNDER EXTREME WORKING 


AIR PUMPS MOBILE AIR COMPRESSORS 

OPERATING AT THE SITE OF THE NEW 

ANGLO-IRANIAN OjL REFINERY AT ADEN 
Iinclude:—— 105, 210, 250, 315 & 500 


CONDITIONS IN ALL CLIMATES GIVING RELIABLE cfm. tree air delivered 
UNINTERRUPTED PERFORMANCE. 
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AIR PUMPS LTD 


BUSHEY ROAD - RAYNES PARK - LONDON - ENGLAND 
TELEGRAMS AIRPUMPS, WIMBLE. LONDON 


AGENCY OFFICES |N PRINCIPAL CITIES THROUGHOUT THE WORLD 
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20,000 FEET 
WITH 16 
MODERN RIGS 






ol, .2ts.% . 





: * 
FOREIGN 
AND 
DOMESTIC 


CONTRACT 
DRILLING 











a 
» 


Thomas P. 
Main Office 
417 South Hill Street, Los Angeles, MAdison 9-1681 
Field Offices 
3460 Cherry Avenue, Long Beach, NEvada 61994 2990 Pierce Road, Bakersfield, FAirview 46051 


WORLD PETROLEUM 




















Avondale: a synonym for progress 









Avondale’s Main Plant at Avondale, La ship 
and barge building ond repairs, stee! fabricatior 
Harvey Duick Repoir Yard quick repairs, 





arya king, propeller service 





Ay | Service Foun ry Division in New Orleans 
tee! and non-terr casting cul geors 
ge apacity machine work 





If progress is advancement, an evolu- Our customers are Industries, large 
tion of growth through meritorious and small. Our name is respected by 
effort and acceptance of one’s prod- those who do busine with u 

ucts and service—then Avondale is largely because our hallmark i 
progress! In Fifteen years Avondale Integrity, and because our di ving 


Offshore drilling rig built by Avondale for : a a : ' 
the Oil Industry, has grown from one division to four. motto is Service 


~ AVONDALE MARINE WAYS, INC. 


NEW ORLEANS 8, U. S. A. 
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A high torque squirrel 
cage motor driving a 
beam type well pump. 
This installation is on 
one of the oilfields of 
Compania Shell de 
Venezuela. 


j 


A combined circuit | 
breaker and contac- | 
tor starter for the | 
automatic control | 
of oilwell motors. | 


A G.E.C. weatherproof motor 


designed and built for arduous 


work in the oilfields. 








Me ee 


A 


Sa». 


e's 


THE GENERAL ELECTRIC CO 


/ 


LTD. 


» MAGNET HOUSE, KINGSWAY, 





LONDON, W.C.2 


WORLD PETROLEUM 








International Distributors of the NEW 






HP 18,000—7 44" x 18” 


BUILT FOR FAST 
DEEP DRILLING 


COMPACT « STRONG 
BUILT TO LAST 































Liner Size, inches 7% 
Maximum Discharge Gauge Pressure, PS! | 1322 | 1419 | 1526 | 1648 | 1782 | 1937 | 2113 | 2314) 2700 V/a } 
ump Horsepower Rat: : 
Speed of 4 padilenithiteed Output in U. $. Gallons per Minute Pumped at 
ft 

Crank RPM P ow 100% Volumetric Efficiency DRILLING 

60 750 638 826 770 716 | 663 | 613 564 517 472 188 

55 689 585 757 | 706 | 656 | 608 | 562] 517] 474] 433 355 For complete details and 

50 626 532 688 | 642] 597] 553] 51) 470) 43) 194 423 specifications write for 

4s 563 478 619 | 577 | 537 | 497 | 4601 423 188 1541 291 bulletin LE-182A 

40 500 425 550 513 477 442 408 376 345 115 258 

35 438 372 482 449 417 387 357 329 302 275 226 

1 13.771) 12. 64] 11.94] 11.06] 10.22 94) 663 763 647 




















































FLUID END CRANK ASSEMBLY 

is a one-piece steel Note the compact eccentrics 

casting having one integral with the crank. They CRANK 

flanged suction increase the throw of the 1 CRANK in One Piece. 


Opening, one stud- 
ded discharge open- 
ing, eight separate 
valve pots with 
Wheland patented 

valve pot covers, 
Wheland back cylinder head and liner 
packing adjustment, tell-tale hole for 
liner packing, and screw type stuffing 
boxes fitted for circulating oil. 


crank and permit 
the use of relative- 
ly small roller 
bearings in the 
connecting rod. 












Nm 


Cast Alloy Steel 
Heat-treated 


Eccentrics integral 
with crank pins 





4 Seat for main gear 
tapered, keyseated 
and flanged for bolts 
through geor hub 


Main gear, con- 
necting rods 
and bearings 
are assembled 
on the crank with through 
bolts and elastic stop nuts 


Throw is part crank, 
part eccentric 


Wheland Rotary Drilling Equipment 
“Totco” Drift and Directional Recorders 
Union Wire Rope 

Lucey Boilers & Insulation Casings 
Pittsburgh Steel Tubular Products 
Reddaway Brake Blocks 





233 BROADWAY, NEW YORK 7, N. Y. 
Broad Street House, London, E.C. 2, England « Sterling Building, 
Houston, Texas « Calle Defensa 320, Buenos Aires, Argentina « 
Calgary and Edmonton, Canada « Rua do Carmo 8-7, Rio de 
Janeiro, Brazil « Precision Tecnologica C.A., Venezuela 
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FOR THE OIL AND ALLIED INDUSTRIES 





PRESSURE 
GAUGES 
FOR EVERY PURPOSE 


We are specialists in the manufacture of: 


Cast steel and forged steel 

* Wedge Gate Valves 

* Swing Check Valves 

* Globe and Angle Stop Valves 
* Screw Down Stop Valves 

* Meter Valves 

* Liquid Level Gauges 


* Steam Heated Level Gauges 


All types of Oil Valves and Fittings for: 


CRACKING PLANT 
STORAGE TANKS 
REFINERIES, etc. 





MUD VALVE MUD GAUGE 
Write now for our BOOKLET SH/Z/B f 


design, dimensions and speciticatr 


SYDNEY SMITH & SONS, ™™ LTD. 


BASFORD WORKS, EGYPT ROAD, NOTTINGHAM, ENGLAND 


Phone: Nottingham 75031/2/3 Code: A.B.C. 5th Edition Grams: ‘Smiths, Nottingham” 


conoon orice: WHITT & CHAMBERS LTD. 


6 Lygon Place, London, S.W.1., England. Phone: SLOANE 7294/5. Grams: WHITCHAM SOWEST, London 





34 WORLD PETROLEUM 


















one of many DOWELL services 
developed for the oil industry 


MUD ACID. with its ability to dissolve 1 sheath sed 
When ill Dowell, you get t 


services for the oil industry «fj JOWELL 


A Servue Subudiery of The Dew Chemual Compeny 


bow! wcoeroratt * wh OvLAnOMmA 
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THE LONDON & MIDLAND STEEL SCAFFOLDING CO. LTD. 


BURTON’S PATENT /f SCAFFOLDING FITTINGS 


/t\ 


ne ws 


BURTON'S PATENT BURTON'S PATENT BURTON'S PATENT BURTON'S PATENT 
SWIVEL COUPLER SPLIT JOINT PIN For PUTLOG COUPLER For DOUBLE COUPLER For 
For Coupling Bracing Securing Two Tubes fixing Putlogs or Tran- Coupling Upright 
Tubes to Strengthen Firmly Together, End soms to Horizontal Tubes to Horizontal 
Scaffold. to End. Tubes. Tubes. 


o-,. 





SOLID STEEL DROP-FORGED SCAFFOLDING FITTINGS 
MANUFACTURED TO B.S.S. 1139-1951 


SPECIFIED BY LEADING ENGINEERS AND CONTRACTORS 


FOR SPEED & STRENGTH IN GENERAL CONSTRUCTION 


WORKS: ST. LUKE'S WORKS, OLD HItlL, STAFFORDSHIRE, ENGLAND 
TELEPHONE: CRADLEY HEATH 6237-8 TELEGRAMS: DUBELGRIP, CRADLEY HEATH 
LONDON OFFICE: 6, LYGON PLACE, LONDON, S.W.1. 

TELEPHONE: SLOANE 7291-3 TELEGRAMS: DUBELGRIP, SOWEST, LONDON 


WORLD PETROLEUM 











CONSTRUCTION BY PROCON 





if aco iple x skill, this busine of seeing in a blue pl 


DESIGN of visualizing the operation of a processing plant fro { linn 
and symbols on a sheet of paper or translating an alge juiat to 
ENGINEERING the production capacity of a chemical plant 
PROCUREMENT Yet here at Procon it's all in a day vork. It has to be, | Pp 
are entrusted with the creating and building of man fT 


CONSTRUCTION 


ol proce ing plant You'll find these en at home in « 

construction at the drawing board around the ference ta 
or on the job ite. They are typical of the men who are P 

have been re: pons ible for the recognition which thi 


has achieved among leaders of industry 


PROCON 2 


PROCESS CONSTRUCTION 





1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS. U A 
AFFILIATED COMPANIE 
PROCON ANADA MITED 40 ADVANCE ROAD TORONT 16 


PROCON SREAT GRITAIN) LIMITEDO1tI2 STRAND ONODON Ww 
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— 
AUDCO- Audco-Nordstrom ™ 
75 sq. in pm 

‘ valves use the basic as 


Area 














scientific principle known 








Valves 


Close So Tightly, 
Yet Operate 
So Easily i 





as Pascal's law, which says PASCAL'S LAW 


that “pressure applied to 





a confined fluid is trans- 








Here's an example showing how 
50 pounds pressure on | square 
inch is sufficient to lift 1250 
pounds when transmitted to a 
piston of 25 square inches. 


mitted uniformly to all 
areas of the confining 


surfaces.” 





a 


| 


| q.' 
| — 


In Audco-Nordstrom 
valves, the lubricant 
screw applies the 
pressure to force 














The grooves in the plug and 
body also distribute a film 
of lubricant across the seat- 











lubricant through the 
grooves of the plug and 
give a powerful jacking 
action to lift the plug off 
the seat and keep the valve 
easy to turn at all times. 


the line is 


gases. 








There is a size and type of Audco- 
Nordstrom valves for nearly every serv- 
ice. Here's one with flanged ends and 
bolted gland. Screwed end or screwed 
gland patterns are also available. 
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ing surface, further sealing 
the valve ports against leak- 
age, even in services where 


to-hold fluids, vapors and 





carrying hard- 








it's lubricated. 


If necessary, the plug 
can be instantly freed 
by a “shot” of lubri- 
cant from a pressure 

™ gun or by turning the 
valve lubricant screw. Opera- 
tion is always easy because 


It takes only a quarter-turn 
of the plug of an Audco- 
Nordstrom valve to change 
it from fully open position 
to completely closed—one- 
tenth the time it takes to 
operate many valves. 














This is the 
Hypreseal 
type of 
Audco- 
Nordstrom 
valve for 
higher pres- 
sure services. 
Audco-Nordstrom valves are also built 
with gear or power operation. Available 
in rectangular or full round opening. 
There are proper lubricants for almost 
every service, too. 





Consult your representative 





AUDCO and NORDSTROM 


BRITISH 

AUDLEY ENGINEERING 
COMPANY LTD. 
Newport, Shropshire 
England 

OVERSEAS AGENTS located in 
South Africa, Australia, india 
Trinided, British West Africa, 
Fintand, Norway, Sweden, France, 
Beigium, Switzeriand, Waly, 
Spoin and Portugal 


AMERICAN 

ROCKWELL MANUFACTURING 
COMPANY 

400 N. Lexington Ave. 
Pittsburgh 8, Pa 


EXPORT. internationa! Department 
Rockwell Manvtacturing Co 

400 WN. Lexington Ave., Pittsburgh 8, Pa 
Distribvtors troughout the world 


CANADIAN VALVE UCENSEE, Peacox 
Brothers Limited, Montreal, Qve. 


WORLD PETROLEUM 





or Vr VS Gee 


DESULFURIZATION 


REACTOR 





improves product purity 
well below sulfur specifications 


at low overall cost 


ere's a practical solution to the problem of sulfur cor 
H tamination in refinery products — especially trouble 
some when processing high-sulfur crude 

Where by product hydrogen is available, catalytic de 
sulfurization will prove a highly profitable investment 
Even if hydrogen must be generated for this purpose, th 
improvement in sulfur content, color stability, carbon 


One of two catalytic desulfurizotion units designed residue and odor justify the installation on a sound eco 


ond constructed by Foster Wheeler for o large Euro nomic basis 
peon refinery. Three other units are now being in 
stalled by Foster Wheeler for a large Eastern refiner J oster W hee ler know how is at ur service 


For full technical details of this process, send for the Feb. 1955 issue of “Heat Engineering 
Foster Wheeler orporation, 165 Broadway, New York 6,.N. Y 


FOSTER {f) WHEELER 
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NEW 








UTAH PLANT to speed 


low cost delivery of U 


gas and oll PIP 





Strategically centered to reach you with the greatest possible efficiency, Consolidated 
Western's new plant will produce and deliver the highest quality electric-welded steel 
pipe at the lowest possible cost. Sizes available include 4” to 40” diameters to meet 
the needs of transmission pipelines as well as distribution systems and industrial 
installations. New long length Consolidated Western pipe is engineered and manufac- 
tured to provide (1) uniform circumference and roundness insuring perfect fit-up in 
the field; (2) uniform diameter and wall thickness coupled with high yield strength 
and ductility for maximum strength per ton of steel. 

Because United States Steel emphasizes quality control from mine to mill to finished 
steel... its consistently high-quality steel pipe is in demand the world over. A major 
portion of the world’s large-diameter welded-steel gas and oil pipe has been produced 
by the Consolidated Western process. For 100 years, the Consolidated Western Steel 
Division of United States Steel has pioneered the fabrication, erection and manufac- 
ture of pipe, structural steel, plate products and mechanical equipment — constantly 
proving that only steel can do so many jobs so well. 


CONSOLIDATED WESTERN 


Sales Offices: Los Angeles, San Francisco, Fresno, Bakersfield, California; Phoenix, Arizona; Seattle, Washington; Houston, Texas. 


DIVISION 








SS quality 


Consolidated Western Steel 


Builds New Pipe Plant at 
Provo, “The Hub of the West”... 


to Better Serve a Growing, 


Building West 





PIPELINE OVER THE COLORADO. Bridging 
the Colorado River between Arizona and California, this 
1040 foot pipeline is built from high-strength sections 
of 30” welded-steel pipe manufactured by Consolidated 
Western. This important link — connecting the El Paso 
Natural Gas line to the Southern California Gas and 
Southern Counties Gas systems —is the second largest 
of its type in the world. 
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WORTH BAKOTA 


SOUTH DAKOTA 


One-third of the land area 
of the United States... 

the traditional natural resource land... 

answers America’s demand for energy resources. 


Oil, gas and uranium for the energetic future! For the first time in 
history there are market outlets to the East and West. The probing 
drill is resultful in every area. The high plains and plateaus, the vast 
inter-montane basins of the Rockies hold proven present and un 
limited future resources of energy for America! 


@ Constant coverage oil and gas reporting services to fit your degree and area of interest 


@ POMCO ownership maps over 300,000 square miles 


the 


ENERGY RESOURCES 
~ HEARTLAND 


of America 


Petroleum Information began over twenty-six years ago the system 
atic compilation, thoughtful organization and authentic presentation 
of oil and gas information. Today, readily accessible PI information 
tools cut deep into exploration research and decision-making costs 


@ Core analysis logs 


@ Electric and radioactivity logs on thousands of wells 


@ Region, basin, state, area and field - oil, gas and uranium maps @ Region Production, Disposition and Refining Reports 


@ Unit books, Annual Resumes, statistical publications 


@ Oil Industry commercial reproduction in Casper and Bismarck 


Write for catalogs and descriptive literature, indicating your area of interest 
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Write for your 
FREE COPY of Pi's 
“Rocky Mountain 

Oil & Gas Industry 

Status Report” 






































C improves extraction 


efficiency, cuts cost 
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Rotating Disk Contactor 
is simple... permits 
flexible operation. 


Here’s a new way to pare down extrac- 
tion costs. It’s Shell’s new liquid-liquid 
contactor—called RDC for Rotating 
Disk Contactor. 


RDC has been proved conclusively in 
full-scale commercial services at petro- 
leum refineries and chemical plants. 
Along every step of its operation RDC 
cuts expenses, improves products and 
increases yields, because: 


1. It is efficient. It permits the use 
of less solvent. 


2. It is flexible. By varying the ~ 
rotor speed, wide ranges of 
throughputs can be accommodated. 


3. It is simple. Its capital, operating 
and maintenance costs are low. 


Among the applications of RDC are ex- 
traction of lubricating oil, separation of 
organics, refining of gasoline, purification 
of plant effluents. 


There are many more potential uses 
for RDC. Shell invites inquiries about 
your liquid extraction problems. 


SHELL 
DEVELOPMENT 
COMPANY 


50 West 50th Street, New York 20, N.Y. 
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Visit 16 extra cities for 
the fare to Rome via TWA 


Enjoy two trips for the price of one... leave early 
for Rome and tour Europe at no extra fare! 


Here’s a wonderful way to combine a Grand Tour of And best of all, TWA is the 
Europe with your trip to the World Petroleum Congress all the way to 


only airline that takes you 
11 world centers abroad from 60 key U.S 
in Rome—yet pay only the regular round-trip fare to cities. No changing airlines on the East Coast, or 
Rome! 


WOTTY 
ing about baggage transfer Just climb aboard a ‘TWA 
Make your plans to leave as soon as possible — the earlier Skyliner in your home city, relax in comfortable, roomy 
you leave, the more cities you'll have time to visit with lounge chairs 


TWA’s stopover privileges. Choose up to 16 of the cities 


and enjoy world-famous ‘TWA service and 


delicious cuisine all the way to Kurope 


on the map—skip some, add others, arrange to stay in Remember —even though the Congr doesn't start 
each one as long as you wish. Vary your route, too —fly to until June, the sooner you leave, the more you'll see of 
Rome via London and Paris, leave for home via Lisbon Europe. For help in planning your trip, see your TWA 


and Madrid. travel agent, or call ‘TWA, ‘Trans World Airlines. 


Fly the finest... ry 2 WA 


TRANS WORLD AIRLINES 
USA. + EUROPE - AFRICA + ASIA 
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which Lummus designed, 


North Dakota. 


oil was fed into the fluid 
catalytic cracking unit. 


Friday night, October 1st: 
the entire refinery was in 


Bs RRs SE ae Ee Fe 


Mandan refinery starts up in three days 


The Mandan refinery was completed ahead of 
schedule, started up in record time, and has been 
operating ever since. It is an integrated plant includ 
ing crude distillation section, fluid catalytic crack- 
ing unit, vapor recovery section, polymerization 
unit, treating and blending sections and desalter. 

The owner has expressed pleasure and enthusi- 
asm over the excellent time and performance rec- 
ords on the installation, made possible through 
painstaking engineering and construction efforts. 


LUMMUS 


This adds one more to the over 700 efficiently 
engineered and constructed projects which Lummus 
has brought to completion over the past 50 years. 
May we work with you on your next project. 

The Lummus Company, 385 Madison Avenue, 
New York 17, N. Y. Engineering & Sales Offices: 
New York, Houston, Montreal, London, Paris, The 
Hague. Sales Offices: Chicago, Caracas. Heat Ex- 
changer Plant: Honesdale, Pa. Fabricated Piping 
Plant: East Chicago, Indiana. 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 








Tuesday night, September 28th: 
the Lummus initial operating 

team first fed oil into the crude 
unit of the 30,000 B/D refinery 


engineered and constructed for 
a major oil company at Mandan, 


Wednesday night, September 29th: 


operation at two-thirds capacity, 
with products going to storage. 
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The hardest lesson oil men learned was that a show of oi! didn’t always mean a well 
A sample from the drill stem test just indicates production is possible. Whether or 
not the sand will produce is determined by subsurface pressures. And that’s when 


rau TH you want the most precise pressure recording device Halliburton’s Bourdon 


The “BT” is a truth detector for this supersensitive instrument makes the most 


DETECTOR accurate, detailed pressure recording on a coated copper chart that cannot be faked 
or hand-drawn. After a field reading the chart goes to Halliburton’s testing head 


e EST quarters where trained “BT” specialists rigorously inspect it under a micrometer 


optical chart reader. The report you get back is the surest possible way to know 


lube 


you've got a well before setting casing. Let your nearby Halliburton testing operator 
give your well the truth detector test 


HALLIBURTON OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
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Marine drilling opens new 


MARCH, 


NOTABLE FEATURE of the search for petroleum 
Aooue 1955 will be the increasing attention 
paid to marine exploration. Events have been 
shaping for several years to make this a logical 
development and interest has been accelerated 
since the Congress of the United States enacted 
legislation defining the respective fields of the state 
and federal governments in regulating the search 
for oil and since numerous state governments have 
published claims to all mineral resources in the 
waters of the so-called continental shelf areas 
around their shores. 


Knowledge of the existence of liquid hydrocar- 
bons and other valuable deposits beneath the waters 
that cover the major part of the earth’s surface is 
of course nothing new. Production of petroleum 
from underwater sources in certain locations has 
gone on for many years. Important fields develop- 
ed in Lake Maracaibo, Venezuela, in the Pacific 
along the California coast, in the Caspian Sea off 
Baku and in- various other spots have contributed 
substantially to the petroleum supply. In general, 
however, and until recently, this production has 
come mainly from enclosed waters such as seas or 
bays or from locations so close offshore that the 
methods of exploitation employed on land were 
applicable. 


In the development of the coastal belts of 
Louisiana and Texas, the gently shelving beaches, 
extending offshore at shallow depths for miles in 
many places, were a constant challenge to explorers 
who gradually ventured further out and meanwhile 
learned the requirements of drilling in increasing 
offshore depths. A decade ago producing wells 
were in operation nine miles beyond the official 
Louisiana shore line. 


Since that time the petroleum industry has 
spent thousands of millions in educating itself for 
the successful location and recovery of oil from 
marine depositories. Geophysical equipment, adapt- 
ed to underwater reconnaissance, has revealed the 
same types of structures that have been prolific 
in yield in land drilling. A revolution in the con- 
struction and servicing of the structures from 
which marine drilling is conducted has taken place 
and further improvements are constantly being 
introduced, communication systems to give warn- 
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era 


ing and defense against the hazards of wind and 
weather are being installed and means for the 
storage and transportation of production to land 
bases have been worked out. An entirely new art 
of locating and handling oil from ocean depths of 
up to a hundred feet or more has been evolved and 
further refinements of methods and equipment are 
constantly being studied and put to teat. 


The significant distinction between past and 
present attitudes toward the search for oil in sub- 
marine areas is sufficient to mark the beginning of 
a new and important era in the development of the 
industry. In earlier years underwater drilling in 
most cases was an isolated attempt to determine 
the presence or absence of oil in a particular loca- 
tion. Today it is an organized campaign, based on 
the knowledge that vast deposits of the world’s 
most useful form of energy rest beneath the waters 
that cover the earth, and backed by a determination 
to bring to bear all the skill and scientific know! 
edge necessary to make these resources available. 
Nobody knows the exact extent or location of all 
this undetermined wealth. Some guesses are that 
marine exploration will add 25 percent to present 
known others 
doubling of presently known supplies 


petroleum reserves; predict a 


An indication of the value which the industry 
places upon potential marine deposits is afforded 
by the bonus prices paid for leases to explore and 
drill for oil. At the first sale held by the state of 
Louisiana directly following the late war, the 
average price received was slightly over $5 an 
acre. At the sale held in Texas a few months ago, 
one large tract brought $532 per acre, while at a 
similar sale in Louisiana, a top price of over $1,000 
an acre was obtained. These, of course, are extreme 
figures based on preliminary indications that cer 
tain locations offer unusual promise. 


In opening this new and exciting chapter of 
petroleum development, oilmen are well aware that 
the conditions of obtaining oil from underseas 
make it a more expensive process than land drilling 
to like depths. Through changes 
duced, the gap in costs between the two is being 
reduced and further reductions are probable. After 


already intro 


all, differences in costs disappear if a 25 million 
barrel field is located. 
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The tender J on 


derrick floor, showing the pipe racks 


which have a capacity for about 45,000 feet 
of drill pipe, casing and tubing. The 
/0-foot boom Link Belt crane amidship is 
for unloading pipe from barges 
alongside the tender. The hatches seen 


on either side of the crane boom are 


for loading bulk mud and cement 


The stern of the tender is seen through 
the understructure of the drilling platform 
lemplets of heavily braced steel tubing 
form the foundation of the platform 


Piling i driven into the floor of the ocean 


through these tubes. In the center is 

the 30-inch casing of the well just ; 
completed. A platform of this type, built 
for six wells, costs approximately $350,000 


SN 
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Understructure of the drilling platform 

as seen from the deck of the tender 

Mud pits aboard the tender supply drilling 
mud to the rig through the lines 


hown here 


48 





Craig” from the 





Logistics of offshore 


By James W. Calvert 


N A BROAD SENSE, logistics is an all- 
| inclusive military term involving loca- 
tions and distances translated into terms 
of fuel, endurance, supplies, food and 
other essential stores on hand or to be 
made available 

The maintenance of adequate stocks of 
logistic materials involves transportation 
which, when required to be conducted by 
sea, adds to the considerations with which 
military strategy is concerned and em- 
phasizes the importance of what are 
known as lines of communication 

Logistics is a military term, but prob- 
ably no other peace-time civilian opera- 
tion is so closely related to logistics as is 
offshore prospecting for oil and gas 

A military campaign in a foreign land 


could be no more remote than drilling for 
oil in the submerged fields of the Gulf of 
Mexico off the coasts of Texas and Louisi 
ana. The distances involved may not be 
as great, but the problems are just a 
brow-furrowing 

Where the military strategist thinks in 
terms of men and munitions, the oil ex- 
ecutive must think in terms of men and 
the intricate machinery necessary to 
bring petroleum to the surface and to 
transport it to the refineries for processing 
Funda- 
mentally, their methods are the same; the 


into a useful consumer product 


only difference is in the end result 

If anything, the oil man will undergo 
the more nerve-wracking experience, fo! 
while the seaman is trained in the 
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oil prospecting 


vagaries of the sea and weather, the oil 
man is a prospector into the depths of the 
earth. He is an industrialist whose nor 
mal operations are hampered by the un 
natural obstacles created by the sea 
There has long been an axiom, however: 
that pretty much pertains to all prospect 
ing 

“Oil (or gold) is where you find it.’ 

Ergo, if oil is to be found in ten, a hun 
dred or six hundred feet of water, that i 
where the oil man will go to look for it 
regardless of the hardships and the diffi- 
culties he may encounter en route 

The continental shelf is an extension of 
the coastal plain that slopes gradually 
from a point 600 feet above sea level to a 
point 600 feet below the surface of the 
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wean. In width, the continental shelf of 
the Gulf of Mexico ranges from 15 to 140 
miles and the proven oil producing area 
are bounded in a region extending fron 
Brownsville, Texa to the Mississippi 
River passes and beyond 

The geological formation characteristik 
of the Gulf coastal region, both on shore 
and offshore, were caused by a retreat of 
the sea in what geologists know as the 
Tertiary Age. From north to south, from 
Central Louisiana and including the off 
hore areas, the sediments probably are 
ounger but similar in character to those 
found farther north. The sands and shale 
look the same, and geologists are of the 
opinion that offshore submerged land 


will be as productive as the areas which 
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U.S. Coast Guard regulations require 
that all obstructions at sea be properly 
marked with aids to navigation, such as 
the flashing light pictured on one corner 
of the CATC offshore platform. In the 
background is one of the mooring buoys 
for the drilling tender. In the right 
foreground, on the top deck of the plat- 
form, is a National Tank high 

pressure separator 


5c 








Workmen aboard the “J. C. Craig” secure tubing to the deck with straps. Heavy 
seas are a serious problem for pipe handling. 


race among designers, shipyards and op- 
erators to create more efficient seagoing 
equipment in an effort to make the task 
less difficult and less costly. 

Scientists are now at work on formulae 
and methods which, they hope, may some- 
day be used to dispel storms at sea as 
effectively as they have learned the secret 
of creating rain by seeding the clouds. 

Until that occurs, however, the oil 
prospector will always face one constant 
obstacle—bad weather at sea. 

The coastline of Louisiana and Texas 
fronts on the broad Gulf of Mexico, with 
a clear sweep of the tropics. The period 
of roughest weather in the Gulf is during 
the summer and early fall. This is the 
tropical hurricane season and prevailing 
winds are from the east, southeast and 
south, traveling for great distances to 
whip the seas into enormous swells be- 
fore they reach the offshore rigs. 

During this season the winds are of 
greater velocity and their greater “fetch” 
results in rougher seas. 

Even in the winter months, when pre- 
vailing north winds blow off a lee shore, 
there are many work stoppages due to 
weather. The passage of a typical cold 
front, caused by what meteorologists call 
an extra tropical low, will be preceded 
by several days of strong south winds to 
be followed by a sudden shifting of strong 
winds from the north. 

The storm of last January 17-18 is a 
good case in point. 

At 6:30 a.m. on January 17 the weather 
map showed no evidence of a disturbance, 
yet during the day and night such a 
severe storm developed that drilling rigs 
had to be shut down, floating tenders had 
to slip their moorings and drop anchor 
and drilling crews speeded to the safety 
of shore bases. 

At 6:30 a.m. on January 18 the storm 
was over Lake Charles, La.; at noon it 


had reached McComb, Miss., and at mid- 
night it was off the Georgia coast. 

Drilling operations could not be resum- 
ed for a full day. While alert private 
weather forecasters were able to detect 
the approach of the storm in time to avert 
widespread damage, at least one string 
of drill pipe was lost at sea when it was 
washed off a barge en route to an offshore 
location. 

This was one of the “bad” days on the 
Gulf. There were gusts of wind recorded 
up to 60 miles an hour. Weather of far 
less intensity will seriously hamper nor- 
mal drilling operations. 

For example, there are an average of 
20 days during the year when supply ves- 
sels cannot move because of fog or bad 
weather. During 20 more days the ves- 
sels cannot lay alongside the rigs o1 
tenders to load, because of rough seas; 
and on five days the drilling tenders must 
be moved away from the rigs and lay-to 
waiting for weather to abate 

These are average conditions, based on 
50-year records of the United States 
Weather Bureau. 

In the case of a “norther,” offshore oil 
operations are frequently handicapped in 
still another manner. A strong north wind 
blowing for days off the Louisiana and 
Texas coast will blow water out of the 
bays and inlets, making it impossible for 
floating equipment to operate. Rigs work- 
ing in the shallow areas of the coastal 
region will be virtually stranded, being 
unable to get in or out with materials and 
supplies. 

Seamen judge the intensity of sea con- 
ditions by the height of the swells, or 
waves, measured from the bottom of the 
valley to the crest of the wave 

Drilling at sea is hampered when swells 
are eight feet or over. The rolling of a 
floating tender makes it virtually impos- 
sible to handle pipe. One of the arguments 
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Main power plant of the CATC drilling tender “J. C. Craig.” 
It consists of three Superior PTDS-8 diesel driving engines 


rated at 650 bhp at 900 rpm 


They power the three National 


each mixers. An 


mircer 


Supply Co. Ideal E-500 pumps which circulate drilling 
mud from the active and reserve mud pits on the tender to the 


derrick floor 


in favor of the large self-contained per- 
manent platforms, or the self-contained 
submersible drilling barges, is that they 
are able to operate with fewer work stop- 
pages due to abnormal sea conditions 

Nash Roberts of New Orleans, one of 
several private meteorologists serving the 
offshore oil industry, has worked out a 
table of for of 
marine operations 


averages various types 
For example, deep sea tugs handling 


oil derrick 
drilling tenders and other 


and water barges, barges, 
large vessels, 
efficiently 


seas ranging from zero to three or four 


can maneuver safely and in 
feet; marginal operations are possible in 
but 


anything over that is considered danger- 


seas ranging from three to six feet, 


ous and inefficient 


Personnel can be landed safely and 


efficiently from large boats or seagoing 
tugs in seas ranging from zero to four 
feet: marginal operation is permitted in 


seas up to seven feet, but is regarded as 
dangerous in higher seas 

Large amphibious aircraft land 
safely in seas ranging from zero to one 


can 


and one-half feet: from one and one-half 
to three feet is considered marginal: over 
three feet is dangerous 

Small aircraft to foot, safe 
one to two feet, marginal: over two feet 


zero one 
dangerous 

Chain handling on derrick: zero to two 
feet, safe and efficient; two to three feet, 
marginal: over three feet, dangerous 
derrick 
to two feet, safe and efficient; two to three 
feet, marginal; over three feet, dangerou 

Platform building 
safe and efficient; 


Lifting substructure by zero 


feet, 


mar- 


to four 


four to six feet, 


zero 


ginal; over six feet, dangerous 
to 
three to four 


three 
feet 


Pipe line construction 
feet, safe and efficient 


marginal 


zero 


over four feet, dangerous 
Employment of the private forecaste: 
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is an expensive item not generally bud 
geted in normal land operations, but the 
oil companies have found that in open 
water work their services are well worth 
their costs 

The United States Weather Bureau ha 
only one reporting station along the en 
tire Louisiana Gulf coast. This is at 
Burrwood, near the mouth of Mississippi 


River's Southwest Pass. Private Weather: 


man Roberts has four such stations along 
the coast, while others in the private 
forecasting business have their own sta 


of 
Actually 
these private forecasters employed by oi! 


tions and there is a constant exchange 


information between them 
companies frequently 


to the 


upply valuable in 
formation United States Weather: 


sureau 

Often the first indication of approach 
ing bad weather is the irregularity of the 
tides 
indicated by 


If there is a larger swell than i 


surface winds, it might well 
ignal the approach of a distant storm 
the observer 


the tidal and 


During these period report 


every half hour ea condi 


tions, noting particularly the direction 
and height of the swell They ask for 
reports from ships at sea 


Weather reports are delivered periodi 
cally during the day to the oil companie 
and they, in turn to 
the offshore rig 
weather reports, posted on bulletin board 
the 


transmit the report 


by radio Regular 


on rigs and in the drilling tender 


trong morale effect for they 
that 


heartening to 


have a make 


aware 
them. It i 


will 


the drilling crew 
looking after 
that 
proaching 


omeone 1 


warned of 
to 


know you be an 


afel 


ap 


storm in time get 


ashore 

Los in the Gulf ha 
elatively small because the oil companie 
the first 


from storms been 


are constantly vigilant for 


ign 
of danget 
Incidentally 


Weatherman Roberts, who 
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A 10-place Sikorsky S55 helicopter lands 
on the tender’s flight deck to discharge part 
of the relief crew. CATC crews work 

10 days on and five off. Helicopters 
quickly transfer the personnel from shore 
bases to the offshore rigs 


which will provide quarters for the drill- 
ing crews, storage for pipe, mud, cement, 
and other supplies, and power for mud 
pumps, generators and other machinery. 
To move the tender to location and to 
standby it during the drilling operations 
will require the services of a 750 hp tug. 
Other floating equipment needed for this 
phase of the prospecting operations will 
be two 100-foot material barges for mov- 
ing materials and supplies to the rig, and 
four 65-85 foot crew boats for transport- 
ing personnel, company officials and visi- 
tors 

Finally, phase 5, the production opera- 
tion, will require three crew boats and 
such barges or tankers as are necessary 
to collect the production of the well and 
transport it to pipe line terminal or refin- 
ery, unless a pipe line has been con- 
structed to the well 

With approximately 400 wells drilled 
on the Louisiana continental shelf since 
1947, and some 40 active rigs now operat- 
ing, it is not difficult to estimate the de- 
mand to be made, on shipbuilders and 
marine suppliers to serve this swiftly 
growing offshore oil industry 

Shipyards along the Gulf coast are 
making vital contributions to a solution 
of the marine problem, Yards like Beth- 
lehem in Beaumont; Levingston and Con- 
solidated in Orange; Sewart in Morgan 
City; Avondale, Higgins, Alexander, and 
Equitable in New Orleans; Ingalls and 
the two Walker yards in Pascagoula, 
Miss.; Alabama Drydock in Mobile and 
dozens of smaller yards are hard at work 
to turn out specialized marine tools. 

From the giant mobile drilling plat- 
forms, costing upwards of $2,000,000, to 
the hundreds of small crew boats, supply 
vessels, submersible tanks, barges and 
other craft used in the offshore oil fields, 


the shipyards and marine suppliers and 
their engineers and marine architects are 
working closely with oil men to find the 
most efficient equipment for every par- 
ticular need. 

The transition from shallow to deep 
water operations has brought about a de- 
cided change in design of floating equip- 
ment. The luggers, small tugs and barges 
and crew boats used in the marshes and 
shallow water fields along the Gulf of 
Mexico are wholly inadequate to meet the 
needs of deep water operations. 

Currently the shipyards are in a race to 
develop a suitable supply vessel that will 
serve the offshore rigs. Mechanical Equip- 
ment Co. of New Orleans designed a 123- 
foot self-propelled barge, built by Dade 
Drydock Corp. of Miami, Fla., which is 
now under charter to Shell Oil Co., as a 
tender for the submersible drilling barge 
“Mr. Charlie.” This vessel, the “Pelican 
Driller,” was adapted after the style of 
the wartime LCT, with machinery and 
pilot house aft. 

It is powered with two Buda 516 hp 
marine diesel engines, and equipped with 
Snow-Nabstedt reverse and reduction 
gear, Leece-Neville air starter, Buda 
diesel generator sets, Westinghouse en- 
gine controls, and MECO hydraulic steer- 
ing system. 

The vessel can carry 350 tons of cargo 
with dry cargo such as pipe, mud, cement 
and supplies on deck and drilling water in 
tanks built into the hull. However, the 
industry is now looking for something 
larger in the way of a supply vessel. Me- 
chanical Equipment is presently planning 
a 135-foot boat with sufficient deck space 
to carry two lengths of Range-3 drill 
pipe, as well as other materials and sup- 
plies. 

The MECO design will look like the 
Great Lake ore carriers, with the pilot 
house high on the forecastle head, and the 
engine room aft and below the flush deck. 
The designers believe that a vessel of this 
type will carry more cargo and will lend 
itself to the dual purpose most supply 
craft are called upon to perform, that of 
a seagoing tug to handle the drilling ten- 
ders and deep sea barges. 

MECO designers plan to power their 
new supply ship with twin Buda diesel 
engines capable of furnishing 1,000 hp. 
They say that while the present “Pelican 
Driller” provides only 65 feet of deck 
space out of an overall length of 123 feet, 
the new supply boat will afford 105 feet 
of deck space in 135 feet length overall. 

But the MECO design is only one of 
several offshore boats now on the drafting 
boards. One type, which bears the stamp 
of approval of one of the major oil com- 
panies, resembles a smartly trimmed sea- 
going tug, with deck space for pipe and 
dry cargo and tanks below deck for drill- 
ing water 

As oil prospecting moves farther and 
farther from shore in deeper water, the 
need for larger vessels becomes more ap- 


parent. Probably the most important 
logistic factor in offshore drilling is 
proper timing of materials and services. 
Offshore rigs must at all times carry large 
inventories of materials, supplies, and 
spare parts. Some carry twice as much of 
these supplies as would be required to 
drill a well on land. 

Because loading of materials is fre- 
quently delayed by weather, it is neces- 
sary to keep these large inventories on 
hand so that drilling operations will not 
be held up. By the same token, it is felt 
that larger, more seaworthy craft will 
permit greater pay loads and fewer delays 
in transit. 

Cost of the supply vessels will range 
from $188,000 for a type the size and de- 
sign of the “Pelican Driller” to upwards 
of $200,000 for the larger vessels now re- 
quired by the oil companies 

The smaller and faster crew boats also 
have undergone a transition with the 
movement of operations farther seaward. 
Transportation of crews has always been 
an expensive problem. Oil field workers 
have to be paid for the time they are 
travelling from shore base to rig, not just 
for the time they are actually working. 

High speed launches are too light and 
fragile for the ocean, and the heavier lug- 
gers, while safe enough at sea, are slow 
Consequently, it often takes six to eight 
hours to get a crew to a location 

Sewart Seacraft at Morgan City, La., 
supplied part of the answer with its com- 
paratively fast steel crew boats. They 
have sold scores of these boats, mostly 
65-footers, to crew boat rental companies. 

The latest to come out of the Sewart 
shipyard was designed by engineers of 
Sewart and Mechanical Equipment Co. 
and is powered with twin Buda 300 hp 
marine diesel engines. This 65-foot crew 
boat, which carries 30 men in the bus- 
type seats, can travel 22 miles an hour. It 
has Capito reverse and reduction gear, 
two to one ratio; Westinghouse air com- 
pressor, V-belt driven from the engine; 
Jabsco fire and bilge pump; Burgess type 
SDM marine spark arrestor silencer; 
Morse model MH-2 engine controls com- 
plete with American Chain Tru-lay con- 
trol cables; and Apelco 50-watt ship-to- 
shore telephone. It represents a state of 
perfection which the builders feel has 
been reached after building and operating 
a number of such boats in actual offshore 
work. The vessel is complete with all fa- 
cilities necessary for this service, and is 
fully approved by the Coast Guard to 
carry passengers for hire 

However, the helicopter is rapidly tak- 
ing its place as a facility for crew trans- 
port, although it probably will never 
entirely replace the crew boat. Petroleum 
Helicopters, Inc., of New Orleans and 
Lafayette, leader in this field of transpor- 
tation, is now servicing several offshore 
rigs in the Gulf of Mexico with its three 
10-place Sikorsky S55 transport helicop- 
ters and 14 Bell helicopters, operating 
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from bases at Grand Isle, Empire, Lafay- 
ette, and other locations along the Gulf 
‘oast. Most of the newer tenders and all 
of the large mobile drilling platforms are 
equipped with heliports 

It takes no more than half an hour to 
reach even the most distant drilling rigs 
by helicopter as compared with many 
tortuous hours by surface craft 

Helicopter service is expensive. One 
firm pays $500 per day and $75 an hour 
flying time to transport its crews by 
“whirlibird’: but weighed against the 
cost of crew boat rental, cost of fuel and 
overtime, oil executives feel the helicop- 
ter service is worth its cost 

The problem of logistics for an oil com- 
pany begins when it decides on a location 
at sea and begins building a drilling plat- 
form. In the early days of offshore drill- 
ing, engineers for J. Ray McDermott & 
Co., Ine 


building platforms at sea. This was the 


Houston, created a device for 


templet, a structure of heavily braced 
piping 
driven 


through which piling could be 
Once the well was completed o1 
abandoned the piling could be removed 
and the templet barged to another loca- 
tion. Templets could be built to any size, 
but usually their number was increased 
depending upon the size of the drilling 
platform required 

After nine years of offshore work, the 
McDermott templet is still regarded as 
the best construction for an offshore plat- 
form 

The templet, or pipe jacket, as it is 
more commonly known in the industry, 1 
constructed at a shipyard and transport- 
ed by barge to the drilling location. There 
it is lifted by crane into place, piling is 
driven through the pipes into the floor of 
the ocean and construction begins on the 
floor and superstructure of the platform 

A small platform, designed for six 
wells, will cost approximately $350,000 
A self-contained platform, designed for 
nine wells and containing quarters for the 
crews, warehouses, and all the machirery 
necessary for drilling an oil well, will be 
five times as large and will cost approxi- 
mately $1,500,000 

Such a structure is now nearing com- 
pletion off the coast of Grand Isle for the 
CATC group in the deepest water yet 
encountered in the offshore oil fields—97 
feet Avondale Marine Ways, New 
Orleans, built the templets and J. Ray 
McDermott is erecting the platform 

Once drilling operations begin, the 
problems of transportation vary with the 
condition of the weather, the distance of 
the rig from shore, and the difficulty the 
supply craft meets in laying alongside and 
landing the tons of pipe, mud, cement and 
supplies 

Not the least of these is the task of 
feeding and quartering the drilling crew 
Workers on offshore rigs usually work on 
a basis of 10 days on and five off. Usually 
they work 12-hour tours and their off- 
duty hours are spent in whatever form 
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of recreation the drilling platform or ten- 
der is able to provide 

The costs of caring for drilling crews 
in offshore locations are considered high 
as compared with most field operations 
Factors are the relatively few people in 
volved, the high standards required by 
the oil companies and drilling contractor: 
and the great distances involved in the 
transportation of supplies 

Offshore personnel who must live on 
location range from 24 on the simple, 
self-contained platform and tender, to a 
maximum of 40 to 50 men employed on 
the larger tenders 

Figuring about 40 active rigs working 
in offshore locations at the present time 
there are an estimated 1,600 men to feed 
exclusive of visitors, company officials, 
and crews of supply boats 

Per capita costs of feeding and house- 
keeping will vary according to the type 
and condition of the rig, but a good aver 
age is $9 per man per day. This figure 
includes the cost of food and its prepara 
tion and servicing, as well as such house 
keeping expenses as linen, paper and 
The offshore drilling 
rig provides complete hotel service for it 


cleaning materials 


workers. As one company official ex- 

pressed it They've got everything but 

the bell hop 
And that mean 


beds, clean the rooms, serve the meal: 


tewards to make the 


and licensed able-bodied seamen to per 
form such requirements of deck seaman 
hip as would be found on any seagoing 
vessel 

About 50 percent of the offshore rig: 
are “company fed.” That is, either the oil 
company or the drilling contractor does 
the housekeeping. On the remaining 50 
percent, this service is contracted, either 
on a “turnkey” basis or on a cost-plu 
basis 

Most self-contained rigs and tender: 
now have air conditioned quarters and 
modern facilities for food storage and 
refrigeration so that they actually could 
be provisioned only about once per month 
Properly planned food inventories gen- 
erally make it unnecessary to bring sup- 
plies to the platforms more frequently 
than once per week 

Because of the large amount of work 
involved in unloading and stowing food 
which more or less interferes with the 
regular routine of the drilling rig, it ha 
been found practical to deliver food sup 
plies to the rigs every one to two week: 

Food supplies are usually carried along 
with regular deliveries of drilling materi 
als and water. It has been found more 
efficient to feed 


against “family style,’ and most offshore 


“cafeteria style” as 
feeding is conducted in this manner. Em 
phasis is continually placed on efficiency 
which means reduction of waste, never on 
food economy. The companies have taken 
the initiative in seeing that their crews 
are provided with the finest quality of 
food and plenty of it. A typical menu, for 


example, will consist of a soup, a main 
meat course and a secondat meat inst 
alad everal vegetable ce ert and a 
choice of beverages 


A great deal of attention is given t 


the preparation of balanced meals and 
trained specialists constant) tudy the 
dietary problem of the offshore ‘ 

The first food contractor, and the lat 
est, in the offshore field is General Marine 


Corp. of Harvey, La., whose founder and 
president is Wallace Taylor, a former 
Texas lawyer and statistician who started 
a boat contracting busine in 194% \ 
little over a year ago Taylor ibmitted a 
a fleet of geophysical boat 

His bid contained a detailed breakdown 


of feeding the urvey crew He didn't 


bid to “crew 


get the contract, but the geoph ical con 
pany asked him to take over the feeding 
chore Other compan plagued with 


the unwanted task of doing the house 
keeping for their drilling crew were at 
tracted by the ingular service General 


Marine had to offs and a new industs 


was born 


Oil men who go down to the sea have 
many problet not encountered by thei 
colleague ashore (ore major oil com 
pan operating in the tidelands utilize 
the follown contractual service 


(1) Shipyards to build the pipe jacket 
or ter plet for erecting the drilling plat 
forms at ea 

(2) Machine hops to fabricate the 
piling 

(3) Erector to nstall machinery on 


the platforn 


betore thie are towed to 


(4) Barge and towin 


ZK companie 


(5) Hoisting companie for lifting 
jackets into place at location 

(6) Pile driving contractor for erect 
ing the platform 

(7) Welding contractor 

(8) Drilling contractor 

(9) Boat operator to uppl crew 


and materials boat 

(10) Fuel oil contractor 

(11) Cathodi protection for the well 
al sea 

(12) Well servicing and surve 

(13) Oil well cementing contractor 

(14) Fishing tool contractor 

(15) Contractors for supplying private 
aids to navigatior 

(16) Labor contractor for building 
pipe line 

(17) Labor crews for laying submarine 
cable for electric drilling. (California (¢ 
use hnore-produced electricit for drill 
ing in the Bay Marchand field.) 

(18) Purchase of power 

(19) Shipyards for conversion of drill 
ing tenders and other craft 

(20) Food catere! 

It can readil be een that the co 
ordination of all these services calls fi 


the most careful “logistic” planning 
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Exploratory activity widespread 


ryvHe YeAK 1954 was one of activity in 
[ exploration for petroleum in all parts 
of the world, In the United States the 
total number of wells drilled was 53,918 
and the total footage was 218,950,000 feet 
These figures compare with 49,275 wells 
and 198,740,000 feet drilled in 1953. Of 
the completions, 29,770 were oil wells, 
4,960 gas and 19,066 dry holes 

Wildeat drilling showed an increase of 
only about two percent in the number of 
wells drilled, but more than four percent 
in footage. Estimates for the current year 
are that there will be little change from 
1954 in development drilling, but a prob- 
able increase of 10 percent or more in 
exploratory work 

Elsewhere there was a substantial gain 
in survey work and in test drilling. Pro- 
gress along this line in Venezuela, which 
was the most active field in South Amer- 
ica, is described in other pages of this 
issue 

In Europe, circumstances have com- 
bined to stimulate an unusual amount of 
active exploration, The success of the 


Esso organization in finding substantial 


Start of drilling on deep test of D’Arcy Shell Pe 


production in its first Parentis drilling 
has led to a rush of applications for con- 
cessions covering practically all of the 
continental area of France and to a sys- 
tematic campaign of test drilling in the 
area covered by the license to the Esso 
group. Opening of new fields and ex- 
tensions in Germany has led to the sink- 
ing of a number of deep tests and a 
substantial addition to production. Dis- 
coveries in Sicily by Gulf and D’Arcy 
Exploration companies have renewed 
confidence in the finding of worthwhile 
deposits further north 

This confidence was strongly reinforced 
by the finding of commercial production 
early in 1955 in the Cigno No. 1 well, 
drilled by Petrosud (a joint partnership 
between Gulf Oil Co. and the Italian 
chemical company Montecatini) at Alan- 
no, province of Pescara, in central Italy 
The region surrounding Alanno, as well 
as other areas in the Abruzzi region a 
few miles from the Adriatic coast, was 
explored before the war, but abandoned 
as unproductive 

Petrosud started exploratory work in 


»troleum Development Co 


on Mafia Island off east coast of Africa. Picture shows, left to right, Lt.-Col. Leahy 
Basil Eager, managing director of the company; Sir Edward Twining, 
governor of Tanganyika; Mr. MacGlip and Mr. Martin. The drilling rig has 


a depth capacity of 12,000 feet 





the Abruzzi region, where superficial in- 
dications of oil have been known since 
ancient times, and where asphaltic bi- 
tumens were being industrially exploited 
during 1953. The area has been again 
surveyed for Petrosud, using the most 
recent geologic and geophysical methods 
by the Compagnie Generale de Geophy- 
sique and Western Geophysical Co., and 
drilling was started in October 1954 
Cigno No. 1, the first well drilled, hit oil 
at 2,300 feet. Production tests showed a 
flowing average daily production of 
2,800-3,000 barrels of 39° API crude. A 
second test is presently being drilled 

Petrosud has applied for an exploita- 
tion concession, which, under the Italian 
mining law, is independent of the ex- 
ploration concession. Crude probably will 
be processed at the Faleconara (Ancona) 
refinery of Azienda Petroli Italiana, an 
independent refining and marketing com- 
pany 

Revision of Turkey’s petroleum law to 
permit private capital to join in the 
search for oil has led half a dozen inter- 
national companies to file applications for 
exploratory permits 

Even in Great Britain, where the search 
for oil has been maintained for years in 
the face of very meagre results, some 
encouragement was derived last year by 
additional discoveries in British Petro 
leum’s Plungar field in Leicestershire 
where oil was found near the end of 1953 
In October last, production was estab- 
lished in Well No. 6 at 2,853 feet, yielding 
at an initial rate of about 85 barrels pe: 
day. Well No. 7 which followed is ex 
pected to produce 35 to 40 barrels daily 
The eighth well is now drilling and sey 
eral other sites for tests are being made 
ready 

Other test wells are being drilled by 
British Petroleum at Faringdon in Berk- 
shire and at Chaldon Herring in Dorset 
and a seismic survey is under way in 
Wiltshire 

Drilling is in progress at Crowborough 
Sussex in a hunt for natural gas in be- 
half of the Gas Council and reflection 
surveys are being carried on in Sussex 
and Yorkshire as part of the same pro- 
gram 

Exploration on the African continent i 
being continued in Algeria and Tunisia 
where it has been under way for several 
years, and has been extended to the 
French Sahara, to western Egypt and to 
former Italian Somaliland 

In East Africa, where British Petro- 
leum is carrying on exploration in asso 
ciation with the Royal Dutch/Shell group 
a gravity survey of Zanzibar was con- 
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ducted during 1954 and a seismic survey 
is now in progress 

On December 17 the first well to be 
drilled on Mafia Island off the coast of 
Tanganyika was officially spudded in at 
a brief ceremony conducted by the Gov- 
ernor, Sir Edward Twining. The Mafia 
well, which may be carried to 12,000 feet 
is being drilled after intensive geological 
and geophysical surveys since 1951 cov 
ering a wide area of eastern Africa 

Most of the companies operating in the 
Middle East have carried on established 
development programs, but intensive ex 
ploratory activities have been under way 
in the territory of the Iraq Petroleum 
Co. A new field, Jambur, was discovered 
This was not unknown ground, as a drill 
test in 1927-29 proved unsuccessful. In 
1954, however, two wells were success- 
fully drilled in this mass of low hills and 
others are being drilled 

In the Bai Hassan field a fourth well 
was completed last year and a fifth is 
under way. Kor Mor has been tempor- 
arily abandoned after two wells yielded 
no signs of commercial production. No 
new wells were drilled at Kirkuk 

In the Basrah Petroleum Company’ 
concession in southern Iraq, gravity and 
seismic parties surveyed a large area, and 
toward the end of the year structural 
drilling began in Lugqait, out in the desert 
west of the Rumaila field, which began 
production late in December. During the 
year the 38th well was drilled at Zubair 
and a fifth well at Rumaila, where at the 
end of the year three other wells were 
till drilling 
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In northern Iraq, in the Mosul Petro 
leum Company's concession, there wa 
much activity in exploration, but no par 
ticularly encouraging result Two new 
wells were drilled at Butmah; one gave 
Drilling began at 
Atshan and late in the year a well at 


a small production 


Alan was re-opened 

In preparation for an intense drilling 
program in 1955, access roads and wate: 
supplies were made ready, in extreme] 
difficult terrain, on the Sasan location 
and on Jabal Makhul. A well drilled i 
1954 at Qaiyarah will maintain the an 
nual 100,000 tons required for the gov 
ernment bitumen plant being erected 
there 

Over the whole of Iraq, during the 
yeal gravity and magnetic parties put 
in 21 months, and seismic parties put in 
44 month 
ing wells were completed in 1954 

Elsewhere in the Persian Gulf, gravity 


In Qatar, four new produ 


and magnetic parties put in 12 month 
and seismic parties also 12 months, in 
the Trucial Coast; and in Oman gravit 
and magnet partie put in three 
months 

The latest development in the under 
water search for oil off Abu Dhabi, in 
the Persian Gulf, is a seismi urve 
which began in December. The operating 
company, Abu Dhabi Marine Areas Ltd 
owned by D’Arcy Exploration 
Co., prospecting subsidiary of The British 


] jointly 


Petroleum Co. (previously Anglo-lIranian 
Oil Co.), and Compagnie Francaise de 
Petrole 


Thi eismi urve which is being 
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Map showing location of the commercial 


find made by Petrosud (Gulf and 


Montecatin in central Italy 


conducted from the 405-ton ocean going 


vessel “Sonik expected to last about 
four month It follows a geological sul 
‘ f the area undertaken earlier in the 
year by Commandant J. Y. Cousteau and 
! tea f dive working in conjun 
tior vit! LD Are geologist pample 
brought up from the ea-bed have beer 
tudied at the B. P. Compan paleon 
tological laborator in London Along 
with this examination a gravity urvey 
A i Cal ed « it 

Late mn 1954 it was announced that 
sritish Petroleum had increased it take 
in the oil search in Australia by the foun 
lation of a new company, Frome Lake 
Pt Lid which holds licence in area 


of southeast Victoria. Frome Lakes Pt 

Litd., has been formed by Frome-Broken 
Hill Pt Lid. (in which D'Arcy ub 
idiaries of Consolidated Zine Corp, and 
Standard Vacuum Oil Co. are sharehold 
ers), and Lakes Oi! Ltd. and Austral Oil 


Drilling Svndicate both Australian com 


panic 

Drilling of a new test well in Papua | 
the Australasian Petroleum Co. Pt Ltd 
(in which British Petroleum is associated 
vith Australian and American interests) 
is due to start hortl The new ite lie 
about 125 miles west of the present op 
erations taking place at Omati where ty 
wells are being sunk 

Omati No. 1 ha icce fully b pa ed 


the bit and drill pipe which stuck wher 
the hole caved in 1953 and has reache 
a depth of 13,780 feet. Omati No. 2, whicl 
Wid pudded in during April 1954, ha 


eachned 7,800 feet 
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Student participants in the GSI Summer Co-Op program are kept busy learning by 

doing. The photo sequence here shows how one student, E. A. Flinn III, spent-his summer with a GSI field 
party in the Texas Gulf Coast region. Above, left, Flinn assists in racking light casing for use in mud 

flat areas where cased shot holes are a necessity. The crew's quarterboat “home” is in the background 


Field training for young geophysicists 


In areas too thick to drink and too thin to plow, a drill truck would be 
quickly mired, so Flinn helps out on a hand drill crew 


By Robert F. Alexander 


PROGRAM designed to generate in- 
\ creased awareness of geophysics as a 
profession among university students and 
faculties will enter its fifth year in June 
under the sponsorship of Geophysical 
Service, Inc. of Dallas, Texas, and a num- 
ber of interested colleges and universities 

The program, known as the GSI Stu- 
dent Cooperative Plan, was inaugu- 
rated in 1951 by GSI in collaboration 
with the Geology and Geophysics Depart 
ment of the Massachusetts Institute of 
Technology. MIT students were the first 
principal participants and the plan wa 
originally designated the MIT-GSI co- 
operative plan. Since that time, 86 stu 
dents from 22 colleges and universitie 
have participated in the plan. At MIT's 
suggestion the program’s name wa 
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changed to its more representative title la. It follows that there are many fine Follow the entat erence 
in 1953 technically trained young men who might tudent ire given field 
During the summer months student be guided into geophysics as a career if ment rh ent e st | 
are given an opportunity to participate there were a way for them to become in that genera sent 
. actively in the work of a seismic crew terested and properly informed igned to a part | aan eal 
They are rotated among the various crew “Thus, the foremost aim of the c latitude in the tat f students al 
positions, from jug hustler to observe: operative plan is to give students a chance eld posit 
. and by the time the summer is over they to see geophysics at work and create a! During the students t is a mem be 
are in a position to evaluate more intelli interest in geophysics as a career. Crea 1 se he paid the 
gently the possibility of geophysics as a tion of this interest will open to us a tart ite | iduat 
caree! greater source of manpower! and ted ind-trip bus tare 
Each summer session begins with an The program also promotes closer « ; e to the area in whict 
orientation conference held shortly afte: operation between the exploration indu KM a ' t the 
the close of school in June. The four-day try and the academic world Facult tudent ' . ind adaptabillt ' 
conference is held in the auditorium at members are invited to attend the Dalla 1b OX] are 
the GSI building and includes tours of orientation conference where they car ted to G a rent ‘ 
various oil company research laboratorie observe industry at work and where i: : M part “. rhese re 
in the Dallas area dustry member can learn of facult x . : ; : “ sles ed | ‘ 
In commenting on the aims and pu problems * ; 
poses of the summer work plan, GSI The oil industry has taken an active ; , ; , : ‘ +a? 
President Cecil H. Green made note of interest in the program and its freel _ neal F , ne ; , n 
the fact that for many years there ha given cooperation indicates the high r« : . “yap 
been a shortage of personnel trained ex gard it attaches to the plan and the pla! the , soft ~~ t; . : 
pressly for work in geophysics ain for contributing to the technical leto e spe ‘ by le thy 
Thi hortage of technical personne! trength of the entire oil indust: tudent ' tudied d , the —_ 
Mr. Green said, “has created competition The four-day orientation conference ji tudents are fore wrned that in th P 
among companies for trained graduate practically an education in itself. Seismi | t the be expected to expla ul! 
competition so strong that it has becom« prospecting theorie office and field crew phase r the ‘ vor lhe tu 
a grave obstacle to the development of organization, instruments, equipment and lent mpre f the cooperative plat 
the entire geophysical industry. Universi pecific seismic problem includir off tself are als luded in|! eport 
ties are the most important source of hore operation are but a few of the These rey ts form the ba for a jud 
manpower needed to overcome this ob ibjects discussed by representatives of ent of the tudent nclination ana 
tacle and yet many of them do not in GSI, cooperating oil companies and visit ibilitic nd the afford the « perat 
clude geophysics courses in their curricu ing faculty member agenci i ht into the effectivense 
The shot moment 
i 
—— 5 a 
— 
-— 
~™ 
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of the plan through the student's frank 
comments and suggestions 

Student participants in the program 
have noted “that the success of the pro- 
gram depends to a great extent on the 
enthusiasm and patience of individual 
party chiefs and regular crew members.” 

For that reason, party chiefs and crew 
members are carefully briefed on the 
program and take a genuine interest in 
the questions and problems of participat- 
ing students 

Co-Op summer work terminates Aug- 
ust 41 for most students. By that time 
tudents have had an opportunity to gain 
a well-rounded impression of office and 
field procedures, plus some idea of the 
scope of the work, its limitations and the 
degree of accuracy in final results. 

Reports from students who have taken 
part in the plan indicate the time was 
spent with advantage to both the student 
and the exploration industry. Several 
schools are considering an arrangement 
whereby students who successfully com- 
plete the Co-Op program will be given 
academic credit for their work. 

Approximately 35 percent of the stu- 
dents who have taken part in the plan 
are presently engaged in graduate study 
This is understandable, in that the uni- 
versities recommend their best students 
for participation in the plan and these 
‘tudents are usually encouraged to en- 
gage in research and further study after 
graduation 

A sizeable number of the students were 
of draft age and have been called into 
ervice. From 10 to 15 percent of the 
Co-Op students have ultimately been em- 
ployed in some phase of the geophysical 
exploration industry. Some of the stu- 
dents, after a summer in geophysical 
work, definitely decided they weren't 


Along with experienced observers, Flinn checks 


as it comes from the developing box. 








ee 


Interpretation techniques and general office procedures 
make up an important segment of the summer’s work 


suited for the work or didn’t show an in- 
terest in it. Inversely, this has also work- 
ed to the advantage of all concerned. 
The management of GSI felt that 
success of the plan in the United States 
warranted the establishment of a similar 
program in Canada. Geophysical Service 
International Corp., GSI’s Canadian affili- 
ate, has instituted such a plan. Students 
are drawn principally from Universities 
of Toronto and British Columbia The 
third annual Calgary Orientation Confer- 
ence, counterpart of the Dallas Orienta- 
tion Conference, was held in June 1954 
Dr. B. F. Howell of Pennsylvania State 


the record 





University remarked that “both (the 
students) and I are very happy about the 
experience. His viewpoint toward a geo- 
physical career was matured much as a 
result of his contact with field work. It 
has left him convinced that geophysics is 
a desirable career.” 

One former Co-Op student, in a letter 
to GSI regarding his summer of work, 
said: “I had often heard the word ‘geo- 
physics’ mentioned, but it was only after 
I had been given the opportunity to do 
the work myself that I really began to 
grasp the meaning of applied geophysics.”’ 

“It appears that GSI had done a very 
good job of introducing a relatively large 
group of young technical men to the geo- 
physical industry,” said W. Dow Hamm, 
manager of exploration for the Atlantic 
Refining Co. 

D. L. R. Wilson of the University of 
Massachusetts called the cooperative pro- 
gram “a rare opportunity to learn at first 
hand what geophysical work is about.” 

Dr. Robert R. Shrock of MIT, who, with 
GSI President Green, was instrumental in 
the inauguration of the program, reported 
that “we are so enthusiastic about the 
plan that we are encouraging all our best 
students to participate. Students who 
have participated in the past have urged 
us to make the same opportunities avail- 
able for future classes. We know the plan 
is being followed with great interest by 
both petroleum and geophysical compa- 
nies because we have received favorable 
comment from a number of firms in both 
the U. S. and Canada.” 

The attitude of GSI party chiefs, 
under whose tutelage the student 
spends his summer, was summed up 
in one final report that declared: “If I 
had a full crew of people like this boy I 
could keep my feet in the cool Pacific.” 
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Articles on exploration and oil find- 
ing costs by H. J. Struth, who is 
Editor of the Wortp PETROLEUM 
STATISTICAL YEARBOOK, have attract- 
ed widespread interest. The accom- 
panying discussion is preliminary to 
a more detailed study of oil finding 
costs which will appear in an early 


issue of this magazine 











Efficient practices 


By H. J. Struth 


T LONG LAST the oil industry has 
A conquered the successive annual 
peaks in exploratory drilling costs and 
these may be in a gradual glide to less 
dizzy heights. At any rate, the trend of 
exploration costs has shown an encourag- 
ing reversal by a moderate reduction in 
well completion and footage drilling costs 
during 1954 

Preliminary studies of exploration ex- 
penditures during the past year offer 
conclusive evidence that the industry's 
concerted efforts to achieve maximum 
efficiency and economical operating prac- 
tices are beginning to pay dividends in 
the form of reduced costs. This is of 
far-reaching importance to oil consumers, 
since any successful effort to stem the 
inflationary trend of costs displayed in 
recent years cannot fail to benefit the 
consumer to some extent 

The cost of drilling an exploratory 
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well in the United States last year wa of $2,272,768,000 for exploration, which 
about $65,043, compared with an average comprised about 42.7 percent of the 
cost in 1953 of $66,850. The average drill working interest value of all the crude oil 
ing cost per foot was $14.79, compared produced in the nation during that year 
with an average of $15.26 during 1953 his fact might well be considered by 
Including overhead and othe pro rata those who argue that the oil industry 
charges, the total cost of an exploratory hould not be allowed the depletion 
well amounted to about $106,428, com allowance of 27% percent The fact 
pared with an average total cost in 1953 prove, however, that very few compani« 
of $107,940. The total cost per foot of that are actively engaged in exploration 
hole drilled, including overhead charge and development of oil have ever re« 
and equipment, averaged about $24.20 ceived the maximum rate prescribed b 
against an average of $24.64 per foot the income tax law As a rule, the 
drilled in 1953 exemption for depletion is, on the ave 
The significance of the drop in drilling rage, far less than 20 percent 
cost is not the amount, which is relatively Last year the oil industry drilled a 
small, but the fact that the sharp upward total of 52,125 wells, excluding input and 
trend since pre-war year has been ervice wells. This compares with 49,760 
arrested. The fact remains that today’ yells drilled in 1953. Including service 
costs are still about 2% times those of well the industry drilled well ove 
the pre-war period, while exploration 4,000 wells in 1954, a new all-time 
expenditures are over eight times greater record. Drilling footage last year, exclud 
than they were in the years 1936-40. Last ing service wells, aggregated 209,803,000 
year the oil industry spent the huge sum feet which compare with 202.026.0000 
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feet drilled in 1953. More than 44 percent 
of the footage drilled last year was repre- 
sented by exploratory drilling. This in- 
cluded dry holes drilled in development 
Wildcat drilling in search 
for new fields and extensions to pre- 
viously discovered fields comprised a 
total footage last year of 54,252,000, com- 
pared with 54,035,000 feet drilled in 1953. 
The number of wildcat wells drilled in 
1954, amounting to 11,338 was slightly 
than the total of 11,436 wildcats 
drilled in 1958, but the average depth of 
such wells increased from 4,725 feet in 
1953 to 4,785 feet per well in 1954. 

The capital risks of drilling wildcat 
wells in the search for new sources of 
oil supply are emphasized by the fact 
that only one successful discovery is 
made out of every eight wells drilled. 
Thus, 87.5 percent of such ventures are 
dry holes. Last year the average wildcat 
well drilled involved a total cost of at 
least $123,000. Since it is necessary to 
drill eight wells to find one wildcat pro- 
ducer, it is evident that the costs in- 
volved in finding one successful oil well 
aggregate about $984,000. Studies of 
wildeat drilling costs indicate that a com- 
plete producing well, including equip- 


of oil pools 


less 





Extension Oil Wells ; 273 





Wildcat Dry Holes 9,267 
Total New Fields & Extensions 10,952 
Development Dry Holes 10,403 
Total 21,355 
Other Costs 
Leases, land Dept. 
Geol. & Geoph. Prosp. , 21,355 
Overhead Cost 
Total 
Grand Total 21,355 


Wildcat 
Oil 
Producers 
Drilling Cost (Thous.) $177,417 
Other Costs (Thows.) 73,701 
Total Cost $251,118 
No. of Wells 1,685 
Avg. Cost per Well $149,031 





t Excludes input and service wells. 
t Preliminary Estimates 


* New field wildcots: 867.5% (1 successful out 





TABLE | 
EXPLORATION EXPENDITURES — YEAR 1954t 


No. of Wells 
Drilling Cost Drilled 
Discovery Oil Wells . 1,412 


COST OF WILDCAT Oil PRODUCERS & DRY HOLES 


TOTAL WELLS DRILLED IN 1954 


Wildcats 

Oil 1,685 
Gas ; 386 
Dry 9,267 
Total 11,338 

Footage Drilled (Thous. Ft.) 54,252 
Average Depth : ; 4,785 
Percent Dry Holes 61.7° 


of 


Average Cost Total Cost Per- 
Per Well (Thous. $) cent 
$107,350 151,578 6.7 
94,650 25,839 1.1 
77,060 714,115 31.4 
81,404 891.532 39.2 
47,820 497,471 21.9 
65,043 1,389,003 61.1 
25,159 542,305 23.9 
10,543 227,250 10.0 
5,298 114,210 5.0 
41,385 883,765 38.9 
106,428 2,272,768 100.0 
All Dry Grand Tota! 
Holes Exploratory 

Drilled Wells 
$1,211,586 $1,389,003 
810,064 883,765 
$2,021,650 $2,272,768 
19,670 21,355 
$ 102,778 $ 106,428 

Development Total 

26,970 28,655 

3,414 3,800 

10,403% 19,670 

40,787 52,125% 

155,551 209,803 

3,810 4,025 

25.5 37.7 

8 wells drilled) 











ment and overhead costs, involved an 
average expenditure last year of about 
$149,031. Wildcat dry holes involved an 
average cost of about $118,000 each, in- 
cluding overhead and pro rata charges. 
Expenditures for wildcat drilling in 1954 
are computed at a total of $1,348,784,000. 
This comprised nearly 42.4 percent of all 
the money spent for drilling in explora- 
tion and development during 1954. Total 
expenditures for all exploration and de- 
velopment drilling in 1954 aggregated 
approximately $3,179,309,000. About 60 
percent of this sum, or over two billion 
dollars, was spent in drilling dry holes. 

Greater speed in penetration of under- 
ground formations has been a highly 
important factor in the oil industry’s 
efforts to stem the rising tide of costs. 
At today’s high costs for labor and equip- 
ment, the reduction in the number of 
days required to complete a well, par- 
ticularly when the daily cost ranges from 
$1,500 to $3,000 on a majority of wells 
drilled, is of real importance. Many com- 
panies and drilling contractors have 
managed to effect substantial reductions 
in the number of days’ drilling time re- 
quired to complete typical wells. The 
result is more hole drilled for less money. 





Another factor, which is gaining wide- 
spread attention, is slim-hole drilling, 
which has been effective in bringing 
about substantial savings in the cost of 
equipment and drilling mud. Greater 
efficiency and economy of operation has 
been made imperative by the extremely 
high costs that have been experienced 
by the industry in recent years. The 
success of these efforts is made apparent 
by the results attained last year. 

While the search for new oil supply 
sources is being pursued with greater 
intensity today than ever before in the 
oil industry’s history, the facts reveal 
that the success attending these efforts 
is decidedly less promising than in former 
years. While discovery results of last 
year’s exploratory efforts are not as yet 
available, the facts for 1953 and prior 
years show conclusively that far less oil 
is being found per dollar spent in its 
search than in earlier years. For example, 
in 1953, the rate of discovery was in the 
order of 1.08 barrels per exploratory 
dollar, whereas in the pre-war period 
1936-40, the quantity of oil discovered 
per exploratory dollar was in the order 
of 9.53 barrels. Meanwhile, costs have 
mounted to levels that are discouraging 
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TABLE 
Oll EXPLORATION COSTS IN THE UNITED STATES 
Avg. 5 Avg. 5 Ave. 5 
» 1954 Post-war Years Wear Years Pre-war Years 
(#) 1953 1952 1951 1946-50 1941.45 1936-40 
Explor. Wells Drilled* 21,355 21,573 19,350 18,760 12,585 r 145 6,400 
Drilling Cost (Thows.)** $1,389,003 $1,442,150 $1,217,365 $1,018,565 $ 604,663 $ 201,366 $ 62,35) 
, Leases, Land Dept. (Thous.) 542,305 522,994 464,500 447,020 340,204 214,698 131,619 
Geol. & Geophys. (Thows.) 227,250 248,197 193,500 165,830 93,109 57,052 35,249 
Overhead Cost (Thouws.) 114,210 115,243 111,880 108,160 74,166 48,669 28,978 
Total (Thows.) $2,272,768 $2,328,584 $1,987,245 $1,739,575 $1,112,142 $ 521,785 $ 278,197 
Avg. Cost Per Well 
Drilling* * $ 65,043 $ 66,850 $ 62,900 $ 54,300 $ 48,046 $ 28,183 $ 12,867 
All Other 41,385 41,090 39,800 38,300 40,324 44,845 30,601 
Total $ 106,428 $ 107,940 $ 102,700 $ 92,600 $ 88,370 $ 73,028 $ 43,468 
Footage Drilled (Thows.) 93,890 94,505 84,635 75,903 46,668 24,864 19,932 
Average Depth (Ft.) 4,343 4,380 4,374 4,046 3,708 1,480 114 
Drilling Cost Per Ft $ 14.79 $ 15.26 $ 14.38 $ 13.42 $ 12.96 s 8.10 $ 4.13 
Other Costs per Ft 9.41 9.38 9.10 9.50 10.87 12.89 9.86 
Total Cost per Ft. $ 24.20 $ 24.64 $ 23.48 $ 22.92 $ 23.83 $ 20.99 $ 13.96 
Value of Crude (Thous.) f $5,329,709 $5,491,000 $5,017,600 $4,912,640 $3,579,146 $1,563,189 $1,158,607 
Per cent for Explor 42.7 42.4 39.6 35.4 31.7 3.4 24.1 
Reserves Disc. (Mill, Bobi.) (NA) 2,151 3,306 5.138 1516 2,013 2,650 
Res. Disc. per Expi, $ (Bbi.) (N A) 1.08 1.66 2.95 1.16 1.86 9.53 
index Relative to 1936-40 
Explor. Wells Drilled 334 337 302 293 197 112 100 
Valve of Crude Oil ft 459 474 433 424 309 135 100 
Drilling Cost 1,687 1,751 1,478 1,237 134 245 100 
Other Costs 451 453 393 168 259 164 100 
Total Exploration Cost 817 837 7\4 625 400 168 100 
Footage Drilled 47) 474 425 8) 234 125 100 
Drilling Cost per Foot 358 369 348 125 114 196 100 
Index Relative to 1946-50 
Explor. Wells Drilled 170 171 154 149 100 
Value of Crude Oil ft ‘ 149 153 140 137 100 
Drilling Cost 230 238 201 168 100 
Other Costs 174 175 152 142 100 
Total Exploration Cost 204 209 179 156 100 
Footage Drilled 201 202 161 163 100 
Drilling Cost per Foot 114 118 1 104 100 
t Preliminary Estimates 
* Includes wildcat oil producers and all dry holes drilled in search for and development of production (gas wells eliminated ** Include ost of equipment 
t Net working interest (N A) Not as yet available ’ 











to the investment of risk capital. In fact, landowners The combined total of Initial reserves discoveries in 1953 were 
if it were not for the depletion allowance $1,444,852,000 definitely represents in reported at a total of 4,040,099,000 
it would be difficult indeed to attract come from an “extra crop” to the nation’ barrels, including revisions of previou 
private capital to explore for oil and gas farm and ranch owner: estimate Indications at this time point 
Early estimates indicate that the pro- The breakdown of the exploratory oil to the likelihood that new reserves di 
duction of crude oil in the United States dollar indicates that 61.1 per cent of the coveries and revisions in 1954 may prove 
during 1954 aggregated about 2,208,000,- country’s expenditures in 1954 went for to be in the neighborhood of some 4.3 
000 barrels. This compares with the direct drilling costs, while 38.9 percent billion barrel 
production in 1953 of 2,359,998,000 bar- was incurred by other charges and over- Numerous important discoveries were 
rels. The drop in crude output was made head. In 1953, the proportions were 61.9 made in 1954, which are expected to add 
necessary last year by an unanticipated percent for drilling and 38.1 percent for ubstantially to the nation future un 
decline in consumption of petroleum other charges. Leasing costs were greater derground supply. If this presumption i 
products. This was primarily influenced in 1954, due to competitive leasing activi reasonably correct, it is likely that the 
by an unusually warm winter season, ties and the payment of higher rental initial cost of finding oil will also show 
accompanied by a further decline in the and bonuses to landowners. Estimate a favorable reduction from 1953. The 
volume of export trade. indicate that the oil industry now ha initial finding cost of oil in 1953 wa 
At an average price of $2.82 per barrel, under lease throughout the United State about $1.08 per barrel. If discoveries in 
last year’s crude output was valued at a total of 235,785,000 acres of prospec- 1954 are anywhere near the writer's esti 
$6,226,560,000. After the payment of tive oil lands. It is apparent that ex- mate, it is likely that the initial finding 
royalty interests, the net value of pro- penditures for geological and geophysical cost will drop to about 85 to 90 cents per 
ducers amounted to $5,323,708,800. This prospecting were reduced by some $20 barrel 
represented a decline from 1953 of about million, while overhead costs showed The reversal in the upward trend of 
$184,881,000. In this connection, it is of practically no change from the preceding costs in the petroleum industry is de 
interest to landowners and holders of yeal finitely a tribute to the advancement of 
royalty interests to see that their share of While the report of the Petroleum Re- cience and research in the petroleum in 
the nation’s crude oil output last year serves Committee of the API and AGA dustry, and another mark of progress in 
amounted to $902,852,000. This equalled is not yet available to the industry, it is the forward march of management of 
14.5 percent of the total value of all the believed that the findings of the commit the companies whose efforts are devoted 
oil produced in 1954. This was exclusive tee will make a somewhat better showing to serving the best interests of the publi 
of yearly rentals and bonuses paid to for 1954 than was reported for 1953 and the nation 
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Edgar R. Locke, vice president and 
general manager of the Offshore Ex- 
ploration Group, is a graduate of Col- 
orado School of Mines with twenty-two 
years’ experience in the exploration 
field. Sixteen years were spent in the 
geophysical division of The Texas Co. 
where, as party chief and supervisor, 
he covered much of the Texas-Louisi- 
ana Gulf coastal area, For five years 
he was manager of exploration for Mid- 
Continent Petroleum Corp, He joined 
Offshore in 1953 











— GREAT GIANT of future Gulf Coast 
oil and gas potentiality, namely the 
offshore and continental shelf region, 


shows unmistakeable signs of stirring. 


himself with definite purpose. 

Much has been written and said about 
this last great oil frontier with billions 
of barrels of potential reserves. It there- 
fore seems appropriate to note the ob- 
vious signs which point clearly to the 
purposeful movement now taking place, 
one which promises eventual oil and gas 
production in quantities comparable to 
present Gulf coast output. 

As has been predicted, geophysical ex- 
ploration in 1954 showed a very marked 
increase over the previous years and at 
year’s end was continuing at a high level. 

In this program the vast majority of the 
work done was in the areas inside of the 
70 to 80 foot water depth line, although 
work by a few companies extended out 
to distances as great as 100 to 125 miles 
offshore and to comparable depths. 
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OFFSHORE DISCOVERIES - 1954 


GULF OF MEXICO 


MAP COURTESY OF OFFSHORE EXPLORATION GROUP, INC 


By Edgar R. Locke 


The rapid growth of exploratory ac- 
tivity in this region is indicated by the 
number of geophysical crew months for 
the past three years. For 1952 the number 
of crew months was 75, for 1953 the num- 
ber rose to 196 and for 1954 it was 358. 

For geophysical exploration alone, this 
represents an expenditure of some $26,- 
000,000 for the year 1954. 

There were no significant developments 
in offshore shooting technique, and con- 
sequently no appreciable increase in op- 
erating efficiency. Some refinements in 
design of cable equipment, camera design 
and improvements in electronic surveying 
have resulted in smoother and more 
trouble free operation. The first impor- 
tant advance in interpretation technique 
which will improve the quality and 
eventually the speed of interpretation 
was the introduction of the Reynolds 
cross sectional machine. Its application to 
offshore work will enable a much quicker 
and more thorough analysis of data ob- 
tained. This method has only been briefly 
tried so far, but appears to hold more 
promise for application to marine ex- 
ploration than to land work. 

Meanwhile, leasing and development 
showed significant increases during the 
year 1954. Leasing off the Louisiana 
coast, with several state sales near the 
coast and one large sale of federal leases 


on land outside the three league limit, re- 
sulted in an expenditure of some $135,- 
000,000, while leasing of Federal acreage 
off the Texas coast added another $23,- 
000,000 for a total of over $158,000,000 
When it is realized that in all the years 
previous to 1954 a total of only $65,000,- 
000 had been spent on offshore leasing, it 
is apparent that competition for the po- 
tential reserves offered in this new oil 
province is tremendous and the oppor- 
tunities are also tremendous. 

Prices paid at some of these sales also 
show the favor with which some of the 
areas of interest outlined by geophysical 
surveys are looked upon. For example, 
in Louisiana, the average price for acre- 
age purchased in 1954 in the offshore 
sales was approximately $318 on a total 
purchase of some 456,512 acres leased. In 
prior years the average price per acre 
came to only about $10 per acre. The top 
price for offshore acreage in Louisiana 
was $1,220 per acre, and in all there were 
six tracts on which prices of over $1,000 
per acre were paid. Meanwhile, in Texas 
a sale of federal acreage was made on 
November 9, at which 19 tracts totaling 
67,148 acres were leased at an average 
cost per acre of approximately $345. An- 
other price record fell at this sale when 
Magnolia Petroleum Co. paid $2,209 per 
acre for 1,440 acres, and seven tracts 
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The Wildcat, one of the boats of all-steel construction used by Offshore 
Exploration Group in Gulf geophysical wor! 


becomes key activity 


brought prices of over $1,000 per acre 

From the above figures it becomes ap 
parent that active search for oil in the 
Gulf is in full swing, and from this we 
may draw some conclusions 

(1) The considered analyses of the 
exploration and engineering experts of 
the industry and their management, in 
dicate that the producing potential of the 
offshore areas justifies the payment of 
high acreage bonuses for these leases 

(2) The engineering problems relating 
to marine drilling operations are suf- 
ficiently well solved to permit operation 
in water depths up to 120 feet 

(3) Seismic methods and surveying 
techniques, when properly carried out 
and with surveying checks, are sufficient 
ly accurate to allow confidence in bidding 
for acreage. At the prices now prevailing 
however, it is apparent that the highest 
quality data are needed in sufficient detail 
to give definite outline and location of the 
most favorable structural areas. The era 
of the loose reconnaissance program giv 
ing only broad structural outlines and of 
questionable surveying before acquiring 
leases is gone 

Drilling off the Louisiana coast wa 
more active and results most favorable 
during the past year. Some 43 wildcat 
were drilled, resulting in the discovery of 


even oil fields and six gas or distillate 
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fields. Multiple sands in some of these di 
cover\ indicate major reserve Devel 
opment wells also more than doubled 
from the previous year. In all, nearl 
three time as many well were drilled 
offshore in Louisiana in 1954 as in 1953 
At year end some 48 wells were listed 
as drilling off Louisiana's coast, of which 
ll were wildcats and 37 development 
well 

This activity will rapidly increase pro 
duction. which now amounts to some 40 
000 barrels per day 

Development off the Texas coast so fa 
has been slower in starting. However! 
during 1954 six wildcats were completed 
and four more were drilling, but had not 
been finished when the year ended. The 
first oil production in the Texas tide 
lands came with the Standard of Texa 
well in the Quail field off Kleberg Coun 
1 which was completed for 348 barrel 
per day from Frio sand at 7,760 feet 


lwo more wells have been completed in 


this field. The other discove b in Oil 
( also off Kleberg Count was drilled 
from a surface location on Padre Island 


It was completed as a dry gas well, fron 


Frio sands at 9,112 feet. Thu two di 
coverie were made out of 1x wildcat 
completed during the year and it is re 


ported that two of the four wildcats now 


drilling probably will be discoveries. One 


| dS 





f the the Gulf well now drilling off 
trv coast f Nuece (Count which ha 
et casi to 11,/04 feet i wer Fi 
he othe the Magnolia well southwe 
of abine Pa ff Jefferson Count 

here rr i ! A are ey} ted i 
Miocene sand 


From this it will be seen that the di 
oft the Texas coast | begin 
mach that of Louisiana 


although the production potential has not 


iu et been so encouraging. It would seen 
howeve that with a discover uct a“ 
encouraging as that of the past year, it 

afe to look forward to continuing inte! 


atior Phi hould lead te 


development of eserve comparable ti 
those that have been obtained on ad 
jacent land area 

oO the Giant tirring, and as develoy 
ment proceed with well drilling i 
Wate depth ip to 100 feet « more, ¢ 
pioration into the deeper Water must be 
projected, and furthe and ore detailed 

‘ ive f tive present explored 
ireas will be required. TI particula 

true is tre e | nent lt Gorn 
tructures have been large mapped and 
rhe earct f thie le | minent but 
eUUae | lal lé } ii iT iT i ‘ 
i 1 fa Le anti re ilt jdpe that 
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The “Beverly Ann” has been equipped by Tidelands Exploration Co. with a 
remote-controlled underwater gravity meter for inland and near-shore operations 


You never really know until you drill 


By James W. Calvert 





Newer and more efficient methods and 
equipment for over-water oil exploration 
have largely replaced gear such as 

this two-ton diving chamber 





FYPVHE GRAVITY METER crew was working 
| off the coast of Texas, using a diving 
bell suspended from an “A” frame on 
the stern of an 85-foot air-sea rescue 
crash boat 

Inside the conical-shaped diving bell 
was an ex-paratrooper, just back from 
the Pacific theater of war, on his first 
civilian job—a nice, easy, safe job! All 
he had to do was sit on the bottom of 
the ocean and take the readings from 
a little gadget that registered the pull 
of gravity. After all, the ex-paratroope: 
had a couple of rows of battle stars to 
his credit, plus the Purple Heart, and 
the rather dubious honor of having once 
been given up for dead 

“We'd anchor the boat and lower the 
diving bell, leaving enough slack in the 
line so that the motion of the boat 
riding the swells wouldn't disturb the 
bell,” recalls John F. Boyd of New 
Orleans, district supervisor for Tidelands 
Exploration Co., one of the many con- 
tract geophysical firms that for some 
ten years now have been  bilasting 


through the coastal waters of the Gulf 
of Mexico, supplying the sub-surface 
geological data upon which millions are 
being spent in the incredible submerged 
oil fields off the shores of Louisiana and 
Texas 

“On one particular day, back in 1945,” 
reminisced Boyd, “too much slack had 
been left in the line, with the result 
that it had coiled around the wheel 
which opened the escape hatch on the 
top of the diving bell 

“While the crew were trying to uncoil 
the line and bring the diving bell to 
the surface, a summer squall hit with 
the suddenness that is typical of the Gulf 
of Mexico. To make matters worse, the 
cable jumped the block on the “A” frame 
and I sent a man aloft to knock the pin 
out of the block 

“I was talking by phone to the man 
in the diving bell; he asked me to tell 
him the truth 

“"l can take anything, just so long 
as I know the truth,’ he told me. Well 
by this time the cable was riding ove: 
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a piece of angle iron on the A-frame 
when the anchors began to drag. The 
diving bell turned over and was lying 
on its side on the bottom and there we 
went, boat and anchors and diving bell 
and all, dragging across the Gulf of 
Mexico. 

“It took us an hour or more to get the 
diving bell back aboard. The cable was 
practically frayed in two from riding 
over the angle iron. How the wheel on 
the diving bell held up its weight I'll 
never know. 

“The only calm man aboard that day 
was the diver. He went below for a cup 
of coffee and then dropped off to sleep 
like a baby. About an hour later he 
came back up and said he was ready to 
gO again.” 

An incident like the foregoing would 
be impossible today. Gravity meter 
work in the Gulf of Mexico is accom- 
plished by instruments operated by 
remote control. But the bulk of the 
geological data is supplied by geophys- 
icists who daily set off tons of dynamite 
to record the reflected and refracted 
energy waves and thus explore sub- 
surface formations 

The geological formations character- 
istic of the Gulf coast region, both on- 
shore and offshore, were caused by the 
retreat of the sea in what geologists 
know as the Tertiary Age. Offshore the 
exploration involves the constant cor- 
relation of electric logs and other scien- 
tific information. The oil companies rely 
principally on the use of the gravity 
meter and reflection seismograph to give 
them the answers to geophysical ques- 
tions 

The first step taken in developing a 
field is to obtain a reconnaissance report 
This is studied by the geologists and, 
if it is determined that the area has 
possibilities, the company sends back for 
more detailed information 

Usually a minimum of two years is 
consumed between the first survey and 
the actual acquiring of an offshore lease 
sometimes even more. Some companies 
that have been operating in the Gulf 
since the beginning of offshore drilling 
have areas that have been explored geo- 
logically time and again and are still 
eyed with the possibility of some day 
being leased 

Geophysical exploration is a continu- 
ous operation. An oil company may have 
detailed information about a particular 
area, but subsequent developments in 
adjacent areas may question the accuracy 
of the original information. 

So back they will go for more, setting 
off charge after charge of dynamite 
until the geologists are again satisfied 
with the data they have in hand 

There are generally two types of geo- 
physical operation in the Gulf area 
Those working in shallow water, up to 
depths of 20 to 25 feet, have the more 
complicated job. Here the operation re- 
sembles the typical land geophysical 
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exploration except that it is performed 
in water and the equipment, necessarily 
is afloat 

A 48-foot drilling barge is towed from 
one location to another, working a day 
or so behind the surveys. In the Gulf 
tidelands a drilling barge operating in 
fairly protected waters can drill a hole 
100 to 200 feet deep in about a quarte: 
of an hour. Tidelands Exploration crew 
have frequently drilled as many as 33 
holes in a working day 

The dynamite is usually set from a 
lugger-type boat while the recording 
units use 45-foot speed boats to lay the 
marine cable and set geophones 

In surveying the tidelands areas it is 
generally possible to make sight obser- 
vations, since the operations are mostly 
within sight of land. The surveyor will 
set his transit on a portable aluminum 
tower which is lowered into the water, 
sometimes as deep as 18 feet, starting 
his observation from a Geodetic Survey 
triangulation benchmark. He will mark 
the shot points with buoys or with reed; 
stuck into the mud 

The crew of 20 men lives on a quartet 
boat, anchored as near to the scene of 
operations as water and weather will 
permit. A typical geophysical crew con 
sists of ‘a party chief, computers, ob 
server and his helpers, drillers, shoot- 
ers, surveyors and boat skipper: 

Some five vessels are required in thi 
type of operation and the job will cost 
the client approximately $25,000 to $30 
000 a month 

Offshore geophysical operations are 
conducted from two sea-going boats, 
usually 85 to 110 feet in length, capable 
of remaining at sea for 10 days at a 
time. One of these units is a dynamite 
boat, which sets off charges four feet 
below the surface of the sea. If a charge 
goes off too far underwater, it will create 
a bubble on the surface which gives a 
secondary explosion and distorts the 
data 

The recording boat tanding about 

1,000 feet away from the explosion, tow 
a marine cable and the geophones which 
pick up the vibrations and transmit them 
to instruments aboard the boat Sei 
mogram photos are developed at sea and 
the data transmitted to the land-based 
party chief Navigation and surveying 
at sea must be done electronically. There 
is a vast difference between navigating 
a vessel at sea and finding a geophysical 
hot point or a drilling location 
In radio navigation a “‘fix within a 
mile or so is considered satisfactory 
This order of accuracy is not sufficient 
for electronic surveying, however 

A geophysical work in petroleum 
development progressed farther offshore 
a need arose for a surveying method 
which would have a greater range thar 
methods previously developed for navi 
gational purpose This need has led 
to the adaptation of hyperbolic method 


for long-range radio location work 


The hyperbolic method generally 


available for electron urveying are 
Raydist Lorac and Decca, all trace 
names The three methods are based 
upon the principle of measuring the 
phase difference between radio signal 
received from two transmitte located 
at known positions 

The newest development to come into 
the offshore oil picture is a gadget called 
the “Zero Headet 
mograph Service Corp. of Tulsa. The 
Zero Header 


vision tube, enables the layman to move 


produced by Sei 
which resembles a tele 


directly from one point to another on 
the water in an absolutely straight line 

It is different from radar or sonai 
or any type of obstacle indication device 
in that the “header” provides continuou 
data on the progr of a ship moving 
from one point to another in relationship 
to fixed, pre-determined point: 

These points are available from the 
Lorac network on the Gulf coast, which 
consists of seven networks of 21 land 
based stations from Mobile Bay to the 
Rio Grande River 

There are five degrees of sensitivity 
to the header, and it i o exact that 
even waves rocking the boat are reflected 
on the scope 

Raydist coverage consists of five net 
works on the Gulf Coast, with a sixth 
at Brownsville, proposed for construc 
tion when requirement in that area 
make it economically practical 

Each offshore geophysical boat must 
have an operator for one of the electroni 
navigation companies in addition to it 
regular crew Each unit of two boat 
also must carry, as observer, a repre 
entative of the Department of Wildlife 
and Fisheries to see that no overcharge 
of dynamite is used or that a charge i 
not set off in a large school of fish or 
in an oyster bed. There is also a repre 
entative of the U.S. Corps of Enginee 
aboard to see that no obstructions are 
left standing that will be a menace to 
navigation 

The cost to the client for this opera 
tion will run from $60,000 to $70,000 


per month, but the offshore crew can 


hoot as many a 400 locations in a da‘ 
hence the cost per acre | considered 
relatively lower than that in inland 
wate 


Just how many geophysical crews are 
working in the Gulf of Mexico has not 
Tideland 


Exploration alone ha 12 to 14 crew 


been accurately determined 


operating in South Louisiana water It 
addition to the contracting geophysical 


firms, the major oil companies have thei 


own geophysical parti covering the 
area 

Sut, as California Compan division 
al exploration uperintendent L, | 
Adam pointed out, geophys« j not 
an exact cence 

You never really know whether oi! 
j present until ou actuall drilia well 


he observed 
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Operation and equipment of 


se rangi methods for the practi- 
cable and profitable production of 
dually-completed oil or gas wells have 
progressed to such a degree that, as a 
matter of practical economics, operators 
are virtually compelled to review the 
possible advantage of two-zone produc- 
tion from the same well bore before em- 
barking upon new drilling programs. 

This is forcibly evident when it is con- 
sidered that a second, known formation 
can be produced at a small percentage of 
the cost of drilling and completing a new 
well. Too, the development of another 
pay horizon by re-completing a single- 
zone well ofttimes is more desirable than 
re-drilling to deeper pays or drilling 
twin wells. Of no small consideration also 
is the amount of steel required under 
today’s conditions to bring in a new well 
It is estimated that approximately 85 tons 
of steel are required to produce the aver- 
age 4,000 foot well For example, the 
original bill of materials might read 
something like this 


Oil string 40 tons 
Surface pipe 25 tons 
Tubing 10 tons 
Rods 3 tons 
Wellhead and fittings 2 tons 
Pumping unit, etc 5 tons 

Total 85 tons 


These data do not take into account the 
amount of drilling rig steel; they only 
reflect the amount of steel which is actu- 
ally left on location to produce the well 
Approximately 226 tons of steel are re- 
quired to pump an 8,000-foot well, and 
to produce a pay at around 12,000 feet, 











Figure 1 

Assembly for rod pumping two zones through 
a single well bore, At top is upper pump 
assembly which is located above 

upper packer containing special cross-over 


flow conduits; the standing valve for the upper 


pump (tubing type); and an internal 
pack-off assembly seat in the lower portion 
of the packer. Below conventional 

second packer is insert (rod type) pump for 
lower zone which seats in regular 

A. P. I. shoe made up in the tubing string 


LLY-COMPLETED WELLS 


some 370 tons of steel are required. A 
dual-completion, where possible, natu- 
rally eliminates the need of additional 
outlay for pipe, tubing, a pumping unit, 
pumping engine and other capital equip- 
ment. 

More often than not the favorable 
aspects of dual-zone production programs 
offset the sometimes-complex engineer- 
ing problems and certain other unfavor- 
able factors involved. Most unfavorable 
factors are usually the results of the well 
itself, or of certain inherent reservoir 
conditions, and the problems actually are 
circumstantial rather than malfunctions 
of the equipment or deficiencies in the 
engineering principles being employed 
In most cases, a dual-completion permits 
a well to produce two allowables to ex- 
pedite the retirement of such major ex- 
penditures as cost-of-hole, the casing, 
tubing, and the other producing equip- 
ment that normally would have to be 
paid out of one allowable. The pay-out 
then, for a dual completion in shallow 
sands, is much shorter than for single- 
zone wells from the same producing for- 
mation. The additional drilling capital 
necessary to reach a second producing 
horizon in deeper wells (5,000 feet and 
deeper ) is virtually negligible when com- 
pared to the cost of drilling the well bore 
to bring in the primary formation. It is 
apparent that the savings in initial in- 
vestment and equipment are greater in 
those fields producing from more than 
5,000 feet. In fact, the consensus among 
many successful operators today is that it 
is economically impracticable to drill a 
single-zone well where DST’s indicate 
more than one producing horizon on the 
lease. 

The almost-unanimous opinion of most 
operators is that the advantages of dual 
production are directly related to the 
amortization of the initial development 
and completion costs, but that a dual well 
has no particular operating or producing 
advantages over a single-zone well (not 
considering, of course, the revenue from 
two, versus one, allowable). These advan- 
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tages might be summed up as follows 
dual completions (a) make possible the 
production of areas where a single-zone 
well would not indicate a desirable pay- 
out; (b) enable operators to fulfill offset 
obligations without drilling additional 
wells; (c) allow the development of 
maximum production at the earliest pos- 
sible date; (d) allow appreciable savings 
on producing certain costly off-shore lo- 
cations; (e) provide both injection and 
producing wells where cycling or pres- 
sure maintenance operations are in 
effect; and (f) provide two input wells 
with one well bore in cycling projects 
where two sands are being processed 
simultaneously. There are probably other 
advantages, depending upon the well, 
location, lease, producing horizons and 
other conditions of a local nature 

Many of the so-called disadvantages of 
dual-production are also traced to certain 
local conditions, and often operators er 
roneously blame or charge up to dual- 
completion programs the expenses and 
producing troubles which actually would 
be the same that would be encountered 
in producing the well as a single-zone 
operation. It is true that workover time 
on two-zone wells is usually greater, but 
in the final analysis the cost of such well 
servicing would not be _ substantially 
greater than if the operations were per- 
formed in succession on two side-by-side 
wells 

The majority of the various oil and gas 
regulatory commissions require that two- 
zone wells be produced in such a manne: 
as to “allow simultaneous production from 
two separate zones through the same well 
bore without commingling of fluids.” 
When a dual operation program is con- 
templated, all available information 
should be carefully reviewed with respect 
to the casing program and the oil string, 
geological interpretation of the forma- 
tions, the depth to and between the for- 
mations, the expected producing life of 
each zone, the completion procedure, the 
selection of the performating, acid treat- 
ment, and similar operations, the bottom 
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hole pressures affecting the development 
of the zones, the type of fluids, and the 
chemical and physical characteristics of 
the oil. It is important to anticipate, of 
course, whether the fluids may be highly 
corrosive or contain excessive water, float 
sand or paraffin 

A number of the dual-completion wells 
in the Gulf Coast area produce from gas 
and gas-condensate sands, and their ex- 
treme corrosiveness causes serious dam- 
age to the internal walls of the tubing and 
casing. This corrosion is caused primarily 
by acid constituents in the water pro- 
duced by gas wells; the low temperature 
causes a condensation of the water vapor 
and increases the degree of corrosion 
in the pipe. Such corrosion has resulted 
in several very costly salvaging opera- 
tions. To overcome this, many operators 
are consistent users of an internal pipe 
surveying service which Otis offers op 
erators in certain highly corrosive areas 
of the Texas-Louisiana Gulf coast. These 
surveys are extremely accurate and re- 
liable, and from them an operator can 
determine if his tubing is at a danger 
stage and whether and how soon it will 
be necessary to replace the corroded 
joints 

The surveys are made by running in a 
calipering instrument which contains a 
set of concentric, spring-loaded feele 
arms. The caliper is run on a wire line 
under pressure, to the bottom of the tub 
ing string. As the instrument is with 
drawn, the feelers are released to expand 
against the inside wall of the tubing. A 
and where a corrosion pit is encountered 
a rotating stylus within the calipering in 
strument plots the location of the pit on 
a special metal chart which is imperviou 
to corrosive gas or well fluids. The depth 
of the deflections on the metal chart are 
in direct proportion to the depth of the 
corrosion pits. Later, the metal charts are 
photostated to approximately twice-size 
the joints are numbered and the condi 
tion of the entire string of tubing as well 
as the various joints is analyzed by the 
company's corrosion engineers (Fig. 2) 









The entire record is then incorporated in 
a comprehensive report of the tubing cor 
rosion survey and, with this data in con 
venient, easy-to-read form, an operator 
can check at a glance the exact internal 
condition of the entire tubing string or he 
can study each joint individually. Full 
shut-in well pressure is admitted to all 
working parts of the calipering instru 
ment, including the stylus mechanism 
This feature eliminates any frictional 
drag which might cause a distorted pic 
ture of the inside wall surfaces if packing 
glands, gaskets etc., were used to pack off 
the internal mechanism 

Because the casing in two-zone wells i 
used also as a conduit for production, an 
inspection method was necessary for that 
pipe too, Calipering instruments (Fig. 3) 
also are available for surveying casing 
from 5% to 8%-inch sizes. These instru 
ments work on the same principle as the 
tubing calipers and with them engineer 
can furnish exactly the same corrosion 
data 

The completion, separation and produc 
tion of more than one horizon through the 
ame well bore is a simple and practical 


operation. Toward this end the use of the 


° 


I gure . 
Corrosion damage record on a tubing 
tring after 8 month production 

at caliper chart ndicates that 

the upper 18 to 20 joints were moat 


perely damage d 
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a perimg in frument about to be lou ered in the casing of a u ell located 
highly corrosive field in South Texas 
pread to press against inside wall of casing. As caliper is 


will plot the location of corrosion pits on a special Ot) 
chart inside the caliper. Chart is then tabulated by Oti 
that operator will know exact location and extent of 


ion damage on the 


iv 


ide of the casing 


Feelers (about mid-way ona caliper) 


withdrawn from 


engineer? 





na 


well 








Oti ide-doo! choke (Fig. 4) ana re 


lated two-zone production tools have be 


come accepted production practice 

flowing wells for a number of yea! Most 
operators look upon this a tandard 
equipment for standard production pro 
gram The principle of the Otis method 


; ‘ 


for the completion and production ol 
more than one oil or gas zone through a 
ingle well bore involves two basic step 
(1) establishing a horizontal flow cours¢ 
between the tubing and the tub i-Casi 
annulus at a calculated point above the 
packer separating the two zones, and (2) 
providing a means to open or close 
flow course arrangement when desired 
under pressure, without killing the wel 
moving the tubing or disturbing the 
packer setting (Fig. 5), page 91 

A special landing nipple is made up a 
a part of the tubing string, and after the 
tubing, landing nipple, and packer have 
been run and set, and while the well 
till loaded with fluid irface connectior 
are installed, flow lines are permanent! 
made up and the well is cleaned up. Th 

ide-door”’ choke is then run in, unde 
pressure, on a steel measuring line and 
eated in the landing nipple. The chok: 
mandrel has two sets of V-type packi: 
rings which seal off the ports in the land 
ing nipple 

When the choke is set, the lower zone 
can be brought in through the tubing and 
the choke bore and the upper zo 
through the tubing-casing annulus. Wh« 
the choke is in the nipple, it is also p« 
ible to acidize the lower zone, take bo 
tom hole pressures of the lower zo: 
produce the lower zone only through th 
tubing, produce the lower zone throu 
the tubing and the upper zone through 
the casing, or take potentials of the lowe 
zone through the tubing With a 1d 
door choke equipped with a flow bean a 
the lower end of the choke bore and a 
orifice of desired size in the packing ma! 
drel, the side ports in the nipple can be 
ised to admit gas at a contr 
from the annulu to assist the flow 
through the tubing. The gas can be in 
jected into the annulus at the surface o1 
it can come from the upper portion of the 
formation above the packer. The size of 
the flow bean and the gas injection orifice 
can be changed as desired simply by pull 
ing the choke (under pressure with con 
ventional wire line equipment and 
refitting it. (This method ji used, of 
course only where the state regulator 
body allows such practices.) 

The Otis “flow eparation tool I a 


removable choke which i ised to close 
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the side-door landing nipple below the 
side ports to blank off the lower zone and 
connect the upper zone with the tubing 
through the ports. With this special tool 
seated in the nipple, the tubing becomes 
a conductor for the 


possible to 


zone only and 
that horizon 
through the tubing, acidize the upper zone 
and take hole 


the upper zone through the tubing 


uppe! 


it is produce 


only bottom pressures of 


zone 
of a two-zone well through the tubing- 
casing 


In some cases, flowing the upper 


annulus results in an unbalanced 


flow with excessive gas-oil ratios For 
such conditions, an Otis “flow tool,’ 
which consists of a pack-off assembly 


made upon and run in with a macaroni 


string, provides a seal within the landing 


nipple at a point below the side ports. The 
macaroni string then becomes a conductor! 
for the lower zone, and the upper zone 


admitted through the side ports, is pro 
the the 
macaroni string and the tubing. Thus the 
area of both flow conduits is reduced con 


duced in annulus between 


siderably to provide a more efficient flow 
This also usually prolongs the flowing life 
of both zone 

The Otis 
short, lightweight, 


“tubing testing tool” is a 
olid 


packing elements to 
seal the bore of the tubing above the side 


mandrel assem 


bly equipped with 


ports of the choke landing nipple. It can 


be dropped or pumped down the tubing 


string, and by applying 
inside the tubing 
the nipple can be 
break 
tool | 

An 


can be 


pump pressure 
the entire string above 
tested for leak 


before the well is brought in 


and 
The 
removed by 
Ot 


reverse circulation 


“removable acidizing valve 


run in under pressure on a steel 
measuring line to pack off the nipple im 
mediately below the side ports and plug 
the tubing against downward flow. With 
this tool in the well it is possible to kill 
the upper zone when the lower zone will 
not support a column of fluid, or it can be 
used to prevent flow from the upper zone 
through the ports into the lower zone be 
fore the side-door choke is installed, or to 
acidize or fracture the upper zone only, o1 
to blank off the lower zone during reme- 


dial operations for the upper zone 


Frequently in the production life of 
dually-completed flowing wells it is 
necessary to change the flow courses 


from the pattern originally established 


when the tubing and casing were install- 
ed. In some wells producing with a single 
conventional packer between the forma 
tions, the upper zone sometimes cease 
to flow through the tubing-casing annulu 


but it would seem probable that the pro- 
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duction could be lifted uccessfully 
through the tubing conduit. Also in some 
cases, operators and their engineers had 
anticipated that crossover style produc 
tion packers were necessary to best 
produce the well, but discovered late: 
that it would be advisable not to produce 
in the crossed-over manner, but rather 


to flow the lower zone through the tubing 


and the upper zone through the tubing 


casing annulus as usual 


Normally 


combination would necessitate killing the 


witching either flow course 


well and round-tripping the tubing string 
Thi 


expense 


to change the downwell equipment 


involves considerable time and 


of course, and there is always the pos 


bility of damaging the producing forma 


tions with the mud or water 


Ot “selective cro -over tool pro 


de several distinct operating advantage 


and a flexibility of operation not a 


in other cross-over equipment, and, with 
out exception, overcome all of the fore 
vpoing obiections Cro ing ovel flow 
course I accomplished qui kly and 
positively imply by running in one ol 


two types of wire line chokes 


Otis 


which sea 
embl 
bod 


In an cro “OVE! nipple a 


made up on the top of the packer 
Sufficient 


tubing is placed between the 


lower and upper packer so as to position 


the nipple above the upper zone perfora 


tions. With the lower packer set, the tub 
ing landed, and the surface connection 
made up, the upper and lower zones are 
brought in together. If the lower zone | 


to be produced through the tubing and 
the upper zone through the casing, a 
parallel flow choke is run in and locked 
in the cross-over nipple. If it is late 


desired to cross over the flow courses and 


produce the upper zone through the tub 


ing and the lower zone through the ca 
ing, the regular flow choke is withdrawn 
and the cross-over choke is run in 
Jecause communication is established 
between the tubing and casing and con 
equently between the two zones when 
neither choke is seated in the nipple, the 
elective nipple installation § afford 
many of the advantages previously men 
tioned in the description of the side-door 
choke equipment. Many Otis “selective 
cross-over assemblies have been installed 
and are operating successfully in dually- 


completed wells in Texas, Louisiana 


Ok 


lahoma and other areas in which there 


are multi-zone field 
Cross-over! 
for 
often 


assemblies with special fix 
safety 


two 


ture housing tubing valve 


are installed in zone well 


(Continued on page 91) 
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By Tom Dougherty 


Staff writer, Petroleum Information 


Oil and ga flared to pits on initial tests of 
1955 discovery on the west flank of the 
Denver-Julesburg southwest of the city of 
Denver. Production was found in a new 
producing horizon for the basin at about 
9,000 feet 





THE DENVER-JULESBURG BASIN 


N SIX YEARS the Denver-Julesburg Ba- 
l in has become the focal point of oil 
exploration and development in the 
Rocky Mountain region 

During 1954, nearly 41 percent of all 
the drilling done in the ll-state Rocky. 
Mountain area was done in this one basin 
Colorado and western Nebraska, with 
very little drilling as late as 1949, became 
the most active in the Rockies by 1954 

In 1949 a count of oil operators and 
vervice firms located in Denver would 
have been a small assignment. In 1955 
the city is the unquestioned administra- 
tive headquarters of the entire region 
This is 


Julesburg Basin has been the port of en 


true in part because the Denver- 


try to the Rockies for so many operators 

The first pipe line outlet adequate to 
basin production was built in 1952. In 
less than two years there was again more 
oil than pipe line capacity. But in 1954 
two major pipe lines offering services to 
Nebraska 


both Colorado and western 


were completed 





The success ratio for exploration in 
Denver-Julesburg is not spectacular. A 
lot of dry holes have been drilled, But 
following the discovery of two fields with 
productive capacity of more than 10,000 
barrels per day each in the period 1951- 
53, the area became more and more at- 
tractive. The prospect of relatively in- 
expensive drilling is always a powerful 
incentive to exploration, The added pos- 
sibility of spectacular success is all that 
any area needs to ensure keen and sus- 
tained interest. The Denver-Julesburg 
Basin has both 

The basin has a maximum north-south 
extent of 300 miles and is about 200 miles 
wide at the point of greatest breadth 
It is contained within northeastern Colo- 
rado, that portion of Nebraska south and 
west of the Chadron Arch and the south- 
eastern corner of Wyoming 

The deepest portion of the basin lies 
roughly on a line from Denver to 
Cheyenne. Near the Front Range of the 
Rockies, prominent local structural fea- 


tures are known 


To the east the dip of 


the basin is gentle, less than 100 feet pe: 
mile. There are few structural feature 
and production is accumulated in most 
cases by porosity traps 
Nearly all the basin’s production 
from sands of Cretaceous age. The prin 
cipal producing zones are the D and J 
sands within the Dakota group. The G 
sand, productive in a few scattered fields 
A typical 
wildcat will test D and J, either or both 
of which may have several well-devel 


is also included in this group 


oped benches 

The D sand is erratic over much of the 
basin. Great variations in thicknes in 
porosity and permeability are common 
While production in the northern part of 
often 
from traps with minor structural closure 


the basin from this formation 


the southern area of D sand production } 
generally from stratigraphic trap 

The J sand is found in sections 60 to 
more than 200 feet in thickne Three 


benches are common, with most produc- 
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tion from one ol both of the ippe ther north in 1923 These discove ‘ ‘ tr vest flant [i the Da ithwe 


benches. Saturation of as much as 80 feet ilted in continued erratic exploration t ‘ i i ipparent a ( 
of J sand section is known in some area the east, but there was no succes inti I has been the cours leveloy 
A variable shoreline, with ba pit the Greasewood pool was found in Weld ent the basin with a continu é 
lagoonal deposits and similar feature County ! 1930 Development f th iw cat teppi ve in 
iggested in many of the fields developed pool was not encouragin ind the di é 
in the Denver-Julesburg. Some produc holes drilled in other parts of the basi ! ediat f loca 
tion has been found in small folds wit! luring the follown 19 vea nspired 
minor closure. Some of the better field no confidence Aft tine 49 
of the basin apparently lie in westward The modern histo ot the leve i I ‘ iM i 
dipping noses, with facies changes to th vent of the basin began i 949. Oh ba Wit i relativel 
east forming porosity traps Oil drilled a wildcat or i se ograpl t of the acreage available wa rock 
Since discovery of oil in the Permia: ive high in Cheyenne ( int Ne east I ihe ea la f tl pia 
Lyon and in the Black Hollow field of braska n that ea The vell wa " f ents pe 
Weld County, Colorado, in 1953 everal Gruriey | | \t i 
deeper wildcats have been drilled to test more serious exploration began thre 10 to $25 pe wre bracket 
sediments older than Cretaceou Witl jut the basu During the vear followu creage t ‘ entrated 
the exception of the Black Hollow field e Gurl LIscovVe e | ere 
and small production from the Lyons in found in western Nebraska and in nortl Operat type ire repre 
the Keota field, also in Weld County, t! eastern Colorado and _ the imbe f ea ind a 
deeper drilling has had no succe On! ACTIV perato ipid ner ed Ln ‘ est ba 
a very few holes were drilled below Cre During 1949 only 39 wells were drill 
taceous in the basin before the 1953 di the basi n both Colorad ind Ne Lr le ‘ f ing ease! le 
covery at Black Hollow braska. In 1950 the total climbed t 4) ual tine a ind the eage ‘ 
Development of production within the completed well Last yea 08 well alle erat t quire lea 
basin has occurred largely over the pe were irilled the Denve Julesbu t ‘ esponsible f the 
riod since 1949, but the second oldest o1 basin pe lor f the two state Vv iche ale te f fa out whicl 
field in the nation is still producing on Production | leveloped mainly alo 1 ts | icl f the d 
the southwest edge. Oil was discovered a northeast-southwest trend fri the Lorne Bott ing nd small , 
at Florence in Fremont County, Colorad Nebraska ‘anhandl 1 Adar ind been | led ler fary it ind 
in 1862, three years after the nation’s first Washington Counts n Colorad 
commercial well was drilled in Pennsy! During early 1955 a wildcat Kibert ‘ t mothe 
Vania Count Colorado howed ‘ of i ne ill 1 k dea { lee 
In 1902 _~—=sé oil wa discovered nea yroduction 0) le it} est f pre lent 
Boulder, and in the Fort Collins area f us trend | t A nothe leat 
. ' 
’ 
} I 049 | 7 
101 ths in 1951 
nee that time has declined, with 1954 
100 % Uvity estimated at 240 crew mont 
ving the Gurl liscove thie 
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PERCENTAGE OF TOTAL ROCKY MOUNTAIN 
DRILLING DONE IN DENVER-JULESBURG 
BASIN BY YEARS 1949-1954 
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wn local Crop of 


isemen and new independent operator 
I} type of operator contributed con 
leral to the rapid movement of both 
Casi ind exploration in the basin 

While the towns of the basin were de 
eloping a local center of activit 
denve a“ the onl major cit im =the 
ea, began to feel the influence of oil 


arked degree 
rrot the end of Wor 


ipparent that the entire 


ld War II it wa 
Rocky Mountain 


to enjoy accelerated activity 
a st ‘ panding roductive capacity 
i defense measure indicated profitable 
bilithe rf ‘ ictivit throughout 
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bre neentration of productior 
W n helped t place the earl 
there Colorado mly major pro 
vas at Rangley field, with it 


‘ pment completed 
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ed of the egion when the postwar 
plorat program began. Some of it 
i leve ped in Wyoming Most of thi 
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pipe line outlet and this situation was 
obvious by the time plans for the Platte 
pipe line were announced in early 1951 
An injection station at Gurley provided 
for take from the Denver-Julesburg. 

When this line was announced, a defin- 
ite increase in activity through both 
Colorado and Nebraska was immediately 
apparent. In 1951 the basin had 380 
completed wells by comparison with 141 
in the previous year. By 1952 the annual 
total grew to 688 wells. 

Under the impetus of this development 
in the basin, Denver began to assume 
importance as a central administrative 
point. Shell Oil, with much prior ex- 
ploration, but no production, got its first 
oil in the Rocky Mountains in northeast- 
ern Colorado in 1950. 

British-American Oil Producing, Ohio 
Oil, Continental Oil, Sinclair Oil & Ga: 
were a few of the many established 
operators well-represented in early ac- 
tivity in the basin. Location of offices in 
Denver by these companies led to later 
location by a great number of indepen- 
dents who were interested in both in- 
dividual and farmout activities 

By 1954 Shell had established a Rocky 
Mountain area office in Denver, several 
other major companies had Rocky Moun- 
tain headquarters there, and a continual 
influx of smaller operators to the city 
had been in progress for more than two 
years. 

From 1952 to the present time, a pe 
riod of major economic growth in the en- 
tire region, much definite field work also 
went on in the Denver-Julesburg basin 
Underlying increased activity were two 
principal discoveries. 

In 1952 oil was found in the Little 
Beaver-Badger Creek area of Adams and 
Washington Counties. A rapid develop- 
ment followed, as the area was attractive 
due to well-developed sand sections and 
good reservoir characteristics. Continen- 
tal Oil, Lion Oil, Forest Oil, Sinclair Oi! 
& Gas, and several local operators were 
active in this development. By the end 
of 1952 the field produced in excess of 
10,000 barrels of oil per day, despite 
rather severe restrictions 

Little Beaver, when it became the sec- 
ond largest producing area in the state, 
underscored the importance of the basin 
Previously, a field which developed to 
the point of producing 4,000 or more bar- 
rels of oil per day was large for the 
Denver-Julesburg. Few produced that 
much; many were one-well pools. But 
Little Beaver, with substantial reserves 
changed the thinking on the potentiali- 
ties of the basin. Major operators, who 
had previously been active mainly 
through farmout and support programs 
turned to active campaigns in their own 
right 

Nevertheless, the next important dis- 
covery of substantial size was made by 
an independent. It was in Morgan Coun- 
ty, in an area of practically no previous 
drilling, and became the Adena field, now 
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DRILLING COSTS ON TYPICAL 
DENVER-JULESBURG BASIN WELI 


Maps, Legal, Survey, Loca- 


tion Preparation $425.00 
Surface Pipe and delivery 975.00 
Shoe and Cement 419.00 
Coring (60 feet) 780.00 
Tests (two) 900.00 
Core Analysis 200.00 
Log and Microlog 1,000.00 
Geologist 750.00 
Travel, telephone, auto 

misc 500.00 


$5,939.00 
Contract footage (5,300 ft. @ 
$2.75 per ft.) 
Five days rig work, cores 
tests, etc 


14,575.00 
3,250.00 


Total to abandonment or to 
casing point $23,764.00 
Completion costs, including tank 

battery and treater on this well, if 

successfull, will be about $34,500.00 

Subsequent completions will cost ap- 

proximately $22,000.00 in the same field 

after total depth is reached 











producing more than 17,000 barrels pet 
day 

During the early development of the 
basin, activity was so concentrated on 
Logan and Weld counties, that Morgan 
was left pretty much alone, alihough it 
lay directly in the path of the producing 
trend. Even when production jumnpecd to 
the south in the Little Beaver-Bad« 
Creek area, the intervening area in Mor 
gan County was not drilled until the 
Little Beaver area was well developed 

Late in 1953, when the Adena disco, 
ery was made, the entire county had k 
than 100 completed wells. By the fol 
lowing April, so rapid was Adena’s de- 
velopment that 129 wells had been drilled 
in the field area alone, with nearly all of 
them successful. This field amply illu 
trates the vagaries of the producing fo 
mations of the basin, with some well 
producing as little as 100 barrels of oi! 
per day on pump, and other 
capable of an initial flow of more than 
1,000 barrels per day 

In 1953 discovery of Lyons sand (Per 
mian) production was made in the Keota 
field, Weld County. Although production 
here was small and soon went to water 


nearby 


additional deep exploration was spurred 
and the Black Hollow field to the west 
was discovered. The California Co. ha 
developed this field which now has six 
wells producing from about 8,950 feet 

While the search for pre-Cretaceous 
production has not been particularly suc- 
cessful, the discovery of deeper produc- 
tion added a new dimension to the basin 
and additional drilling to basement | 
still being conducted over much of it 
area 

With development of major producing 
fields such as Little Beaver-Badger Creek 


and Adena, and the rapid pace of general 
exploration which produced a number of 
other smaller, but good fields, pipe line 
outlet was soon at a premium. The Platt 
pipe line offered transportation to the 
Midwest, but feeder lines were necessa 
from the new field 

The Toronto Pipeline Co. (British 
American) completed a line from Merino 
through Sterling to Gurley in 1953. In 
the same year a line was completed from 
Little Beaver-Badger Creek to join Ti 
ronto at Merino 

With the development of Adena, Pure 
Oil, a substantial producer there, entered 
with Sinclair Oil & Gas into the construc 
tion of a line from Adena to Merino. Pure 
also buill a feeder line from the Kimball 
area in Nebraska to the Gurley injec 
tion station on the Platte. This wa 
feasible because of the great growth of 
production in Kimball County, now the 
most active Nebraska area 

In 1954 new production was found east 
of the old Harrisburg field in Banner 
County Nebraska, with a considerable 
amount of development done there dur 
ing the year and activity still heavy earl) 
in 1955. Of the new areas of production 
in Nebraska at the present time, the Har 
risburg district is perhaps the most close 
ly watched 

A major step forward for the basin 
came in the form of construction of two 
additional pipe lines to the Midwest in 
1954. In late summer, Pure Oil and Si 
clair Oil & Gas announced construction 
of an 80,000-barre! per day crude line to 
originate at Merino and cross Kansas to 
tie in with existing facilities in the east 
ern part of that state 

Within a few weeks, Service Pipeling 
Co. officials announced the formation of 
Western Pipeline Co. to construct a line 
from Fort Laramie in Wyoming south 
ward acro northeastern Colorado and 
into existing facilities in eastern Kansa 
Eventual capacity of this line is 160,000 
barrels per day. Injection in the Denver 
Julesburg basin is at Sterling 

The new Western line connects with 
existing Service pipe line facilitie ny 
Wyoming and replaces a 60,000-barre| 
per day line across Nebraska, which wa 
for many years the only major eastward 
ou'let for Rocky Mountain oil 

With these two pipe lines built. ca 
pacity within the 195,000 barrel per da 
Platte system is freed for eventual use 
for oil from Wyoming as well as for ful 
ther development in the northern portion 
of the Denver-Julesburg 


gethe: the new line 


Taken to 
provided outlet 
equal to productive capacity at the time 
of their completion, a situation not pre 
viously enjoyed in modern times by the 
Rocky Mountain region 

More important, the two lines with 
major terminal facilities in the Denver 
Julesburg pointed up the importance now 
attached to the reserves of the basin 
and constitute an open invitation to fur 
ther development 
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The technical side of operations in the 
Denver-Julesburg is one of its attractive 
Production is found from 3,500 
to 7,000 feet. A good average is in the 


feature 


icinity of 5,000 feet. Lighter rigs, of the 
caliber of National 50s, are the rule. Such 
a rig will spend from seven to nine days 
making hole on a representative well 
A good rule of thumb for the fast drilling 
of the basin is about a bit per day, mak- 
ing six to 10 bits the average for a com 
pleted well 

A dry hole will represent a total in- 
estment, in most areas of the basin, of 
le than $25,000, usually around $20,000 
Completion of a producer will cost about 
twice that 

Drilling rigs in steady operation in the 
basin make more hole per rig in a given 
period than those in any other part of 
the Rockie A good operator can tear 
down, move and be completing rigup on 
a new location in 24 hour If the new 
location is within skidding distance, the 
rig can be moved off one location and 
pudded on another within 16 hours 
With growing concentration of drilling 
in the basin, contract drilling is highly 
competitive, with the cost generally in 
the neighborhood of $3 per foot 

While dry holes are plentiful, the com 
bination of now adequate market outlet 
easonable and efficient conservation 
measures and relatively cheap drilling 
makes further exploration of the basin 
certain, The fact that dry holes condemn 
ont a very mall urrounding area 
leave plenty of room for further ex 


poration even in the more active areas 


f ntrol 


Fach succeeding year, with its increas- 
ed rate of drilling, has opened in the 
Denver-Julesburg new areas which im- 
mediately underwent intensive develop- 
ment. Last year additional discoveries 
were made in the more active, central 
Certain movements of 
new and successful exploration have par- 


producing area 


ticular significance for future work. 

An important outgrowth of develop- 
ment of Adena was exploration to the 
east in Morgan County. This also spread 
to the south in Washington County. This 
expansion eastward was further advanc- 
ed early this year with an apparent dis- 
covery almost on the Yuma-Washington 
County line. A large exploratory pro- 
gram through this part of the basin is a 
certainty for 1955 

There was also a definite movement of 
exploration to the west in Weld County 
Farther north, in Nebraska, 1954 brought 
a steady northward expansion of produc- 
ing areas in both Kimball and Cheyenne 
Counties 

Kimball County also had the most ac- 
tive year in its history for within-trend 
drilling. Movement of Nebraska explora- 
tion during 1955 is apparently to be in 
peripheral fashion around the Kimball- 
northern Cheyenne area of heavy ex- 
ploration in 1954 

Late in 1954 several significant devel 
opments were reported away from the 
Sinclair Oil & 
Gas began a sizeable exploratory pro 


areas of greatest activity 


gram south of previous production in 
Elbert County and Arapahoe Counts 
One small producer has already resulted 


panel at Merino station of the newly completed Arapahoe Pipeline 


built by Sinclair Oil & Gas and Pure Oil to tap Denver-Julesburg Basin 


reserve 
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Typical basin terrain is visible through station window 
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In the meantime, leasing by a number « 
major operators as well as some indepen 
dents spread south along the mountain 
front and east and south of the Las Ani- 
mas Arch, the southern boundary of the 
basin. Additional Cretaceous exploration 
through the southern area of the basin i 
expected in 1955, with the possibility of 
deeper drilling in the more southerly 
area along the Las Animas Arch of defin- 
ite interest 

Independent operators drilled a deep 
test in Jefferson County, southwest of 
Denver, in late 1954. This well, one of 
very few in the area, found oil in Codel] 
a new producing horizon for the basin 
Additional tests are planned 
heavily-faulted area for early 1955, offer- 
ing the possibility of important discov 
eries along the west flank of the basin 
Production is at about 9,000 feet and 
drilling presents technical difficulties not 
found in the more regular basin areas of 
the east. Neverthele 


Nn thi 


, completion of the 
Jefferson County discovery will assur¢ 
continued exploration 

The southeastern quadrant of Wyom 
ing contains a substantial portion of the 
Denver-Julesburg Basin. With the ex 
ception of production at Horse Creek, on 
the west flank of the basin, and a few 
wildcat shows of noncommercial quality 
the Wyoming portion of the basin ha 
offered little encouragement. It has had 
relatively little exploration. Early thi 
year a wildcat on the outskirts of Tor 
rington, in Goshen County, more than 
40 miles from nearest basin production 
became an apparent icce Swab re- 
covery of 115 barrels of oil per day from 
J sand was reported, This area has been 
iclive in recent leasing and a consider 
ably expanded drilling program is ex- 
pected in the Wyoming portion of the 
basin this yea 

A quick summary of 1954 development 
as already sketched would indicate that 
with the exception of the central area 
the Denver-Julesburg has hardly been 
touched. A very large area remains to 
be tested by comparison with the area 
already in production 

There is little doubt that this basin will 
set the pace for Rocky Mountain ex 
ploration in 1955, perhaps for some time 
longer 

The experience of Forest Oil explain 
the attraction of the Denver-Julesburg 
This operator came to the Rockies in 
1952. The firm's first Rocky Mountain 
wildcat found a small pool in western 
Nebraska. The second was the Badge: 
Creek discovery in Adams County, Colo- 
rado. The third was a discovery in the 
southern end of the Big Horn Basin in 
Wyoming 

Discovery in the Denver-Julesburg 
made this operator’s Rocky Mountain op- 
eration a self-sufficient one. Last year 
Forest had what is now believed to be 
the best discovery of the year in Wy 
oming. The firm now firmly entrenched 
has a broad program for the region 
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World Congress completing plans 


} THE DATE for assembling of the the largest number of pape have been the Condor at Rho and Sarpom at Trecate 
\ Fourth World Petroleum Congre upphed by the United State Great A tour to the uuth will provide an oppor 
draws nearer, activities of the official Britain, France, Italy, The Netherland tunif to t the efine of Socon 
and organizations in charge are increased and Germany in the order named Vacuum Italiana at Naple ind for those 
and a number of additional committee The most numerous papers are those who ca idd anoth two da to the 
have been appointed by the organizing to be presented in the sections dealing trip, a toy it th Rasiom plant in 
group to deal with specific matters that vith geology and geophysics, oil proce Augusta Those who select thi 
call for attention. One of these is the ing and the utilization of petroleum pro tour will have the opportunity of visitin 
Editorial Committee for the Proceeding duct but very full programs are also Capi orrento and othe famed beaut 
under the chairmanship of Ing. Mario prepared for presentations in the section pots alo the southern coast 
Mortara, Dott. Vincenzo Cazzaniga i dealing with drilling and with the pro Tour N vill p eed nortl wad 
chairman of a committee to deal with duction of chemicals from petroleum from Rome to Genoa and Turin with 
hotel accommodation, reception and tou Due to the care with which the subject its to the Inpet refiner f Shell at La 
ist arrangement A Press and Publicity and authors have been selected—-in man pezia, that of Purfina at Genoa and 
Committee is under the chairmanship o cast through national committees of the Fiat automobile plant at Miraflori 
Prof. Filippo Pennavaria. Dr. Giorgio leading technologists in various countri Travel th oute will ha the 
Erberto Kovacs heads the important com- the range of topics covered in the opportu f extending their trip to 
mittee on Finance technical sessions will be much broader Mount Blane and the Italia Aly 
A special committee is to be formed to han has been the case at preceding Other excursions to the north and ea 
welcome the ladies attending the Con Congresse vard will conduct visito to Florence 
gress and to arrange for their entertain Extension of interest in the Congre Pisa and Leghor eat of the Stanic re 
ment. Various social events and tours of and the development of improved tech fir by one route, or to Venice, Trieste 
pecial interest to women visitors and nique toward which its meetings and and the scenic attractions of the Dolomite 
others are being added An operati discussions contribute is indicated by the on the othe Visito follown these 
performance of La Traviata will be pre fact that 33 countries are now member! outs vill have the opportunity to visi 
sented at the Opera House on the evening maintaining national committees or act the Irom refinery at Venice and Aquila 
of June 10 ing through affiliation with other national at Trieste Another itinerar will covet 
An important event during the last group thi ame general area, but with visit 
week of January was the presentation Consideration of the program of tou to Ancona Rimini, Bologna and =the 
and review of the papers collected fo contemplated in connection with the Montecatini plants at Ferrara, the largest 
delivery at the technical sessions of the Congress has led to the selection of six chemical works in Ital 
Congres Upward of 230 papers, all of routes, all of which combine the oppor These tours have been planned with 
which (except a very small number) tunity to see some of the most modern care to permit isitors to the Congre 
already have been delivered to the of Italy’s petroleum plants along with a wide latitude in the choice of areas t 
Technical Committee, of which Prof. C the scenic and historic attractions which be visited and allowing them to combine 
Padovani is chairman, and have been compel the attention of all visitors to views of the count most celebrated 
read, edited and prepared for printing Italy. Of these travel tour one lead historic and scenic attraction with t 
The list of titles and authors made publi from Rome to Florence and permits visit to industrial districts and plants that , 
at the time of the meeting shows that to the AGIP refinery at Cortemaggiore be of particular interest 
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Seismic recording boat and shooting boat kee; 
moving while charge goes off and recording 
made. Calm weather speeds operation 

Photo courtesy Vector Manufacturing ( 


New instruments 


By Robert M. Stonedale 


elo TIVENESS of geophysical pio 


4 pecting is expected to benefit dur.ngs 
1955 from several recent instrumentatio 
advances as well a ome changes i 
operational techniques necessitated b 


the shift to more difficult exploration 
areas, offshore and on land. Geophysical 
activity during the past year has been at 
one of the highest levels on record, ex 
cluding 1951-52, when the United State 
tax structure provided an especially 
harp spur to petroleum exploration in 
general. Expenditures for geophysics are 
expected to increase in 1955 due in part 
to increased offshore activit 

As the search for oil moves into 
difficult prospecting areas, the problen 
of procuring accurate subsurface info 
mation becomes more complex. “Coarse 
reconnaissance information has become 
less and less valuable since many of these 
areas have been investigated previousl' 
and present-day efforts are directed to 
wards pin-pointing smaller tructure 
This trend has demanded instrumenta 
tion improvements which permit detailed 
analysis of sub-surface informatior 

The two most active operations in geo 
physics today, as has been the case f 
everal years past, are seismic prospe 
ing and gravity meter surveying. Gravi 
meters have become smaller, lighter and 
more accurate during the past few ye 
and today many virgin areas are first 
covered by gravity meter survey Con 
tinued development of the meter’s elastic 
ystems has made them more resistant 
to shock damage while preserving sensi 
tivity 

Excellent results with gravity mete 
have been achieved in marine explora 
tion. In these operations a gravity mete: 
must be positioned on the ocean floor and 
read in that location. Special equipment 
has been designed for that purpose, most 
of the installations being of the “diving 
bell” type where the meter is lowered to 
the ocean floor in a watertight housing 
The meter is leveled and observations are 
made by remote control from the deck 
of the surveying vessel. Much accurat 
prospecting has been done by this method 
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aid geophysics in 


and, economically speaking, the gravity 
technique has resulted in the saving of 
many 


crew months of seismic operation 


in preliminary investigation of offshore 
prospects 

It is in seismic instrumentation and 
operation that the most notable changes 
are in prospect. As seismic activity has 
more difficult re- 
cording areas and finely detailed analysis 
shot 
under way, the seismic industry has had 


to face an 


been concentrated in 


of previously prospects has been 


increasing problem of high 
noise-level interference 

Generally speaking, the usefulness of 
seismic records is a function of the ratio 
between the signals reflected from sub- 
surface strata and the “background” 
Noise may be defined in general 


terms as any 


noise 
information appearing on 
the seisrnic record which is not caused 
by a signal reflected by the strata unde: 
investigation 
cal” the 


In areas regarded as “‘criti 


ratio between the noise and 


Cc ymplete 24-channel sei 


mograph 
installation in instrument room of cffshore 
recording vessel. Photo courtesy 
Southwestern Industrial Electronics Co 
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critical-area prospecting 


signal is low, either as a result of weal 


reflected signals or because of large 
amounts of random from 
the shot The ratio of the 


reflected signal to the recorded noise the 


noise arising 


lower the 


more difficult the interpreting task, due 
to the difficulty in identifying reflection 
and segregating them from random noise 


This is an especially severe problem 


where several strata are being carried on 


the cross sections and some of the reflec 


tions are weak 


Several methods have been developed 


for improving the ratio of the signal 


level to the noise-level. Among these are 


the use of multiple geophones, where a 


many as 48 geophones may supply each 


recording channel. The phones at each 


station are connected to one amplifie 


channel in the seismograph system and 


are so spaced as to react almost simul 
taneously to a_ reflected ignal while 
generating out of phase ignal in re 
ponse to random noise Thi method 


Light weight instruments in converted pich 
favorable terrain. Photo courtesy SWI 





"y 


nha proved oft 


value i many area but 


ia limitation Considerable Linn 


required to handle at.d connect the large 


number of geophone 

Another problem in some of the critical 
area i the difficulty of generating a 
ufficient ignal from the dynamite 
charges to give rise to reflections without 
also generating too much noise This 1 


especially true in ome area of West 
Texa 


vhere unconsolidated surface de 


posit break-up” the wave front from 
the dynamite explosion before it pens 
trates deep! One of the methods applied 
to this condition has been the use of 
multiple hot-hole Twelve, 24, 36 o1 


more hot-hole are drilled at 


pattern and the 


xploded in 


interval 


in a geometriu charge 


in eacn hole ¢ iltaneousl 


As much as 1,500 pounds of dynamite 
ma be exploded at once with thi 
method. The pulses from the shot-hol 
einforce each othe and give rise to om 
large pulse vhict ften generate f! 
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Marine cable assembly showing geophone cases of naval bronze and heavy-duty construction to withstand towing strain. Cable 


protected by heavy, water-tight rubber boots and hose 


cient energy to give rise to a uitable 
ignal. The holes are so arranged that 
random energy from each shot-point 
tends to cancel out 

This method also has its limitations due 
largely to drilling expense, Eight or more 
drill may be required to drill the 
number of shot-holes required for one 
recording crew 

It is in instrument design that the 
most progre has been made in critical 
area recording. Burton McCollum, well- 
known geophysicist of Houston, Texa 
ha developed a “signal integrating” 
method with special equipment to reduce 
the noise problem and to eliminate the 
need for shot-hole drilling 

In the McCollum “Geograph” system, 
pulses are generated by dropping a three 
ton weight suspended from a crane on a 
truck, While each pulse thus generated 
is relatively weak, it also generates much 
less random noise than a dynamite ex- 
plosion. A magnetic recording disc i 
used and as the weight is dropped at 
various points along a line, a new re 
cording is made. The recordings are 
composited and the out-of-phase random 
noise components tend to cancel each 
other, Tests conducted by the McCollum 
organization and the geophysical depart- 
ments of several major oil companies 
how the weight dropping method gen- 
erates as much useful energy as 2% to 
10 pounds of dynamite in many areas 

This brings us to a discussion of the 
magnetic recording technique which has 
been the major advance in instrumenta- 
tion during the past year and which 
promises to have a profound effect on 
eismic activity in the near future 

Conventional photographic seismic rec- 
ords portray the information from the 
geophones as changes in the attitude of 
photographic traces on sensitized paper 
If all the information arriving at the 
urface were recorded on the paper, the 
resulting confusion of traces would make 
it impossible for the geophysicist to 
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identify the reflection For this reason, 
the dynamic range of the recorded signal 
is reduced to a value suitable for opti- 
cal presentation. Conventional seismik 


instruments are also equipped with selec- 


tive filters which are adjusted by the 


operator to remove much unwanted in- 
formation, especially that arising from 
random noise. In the critical areas, how- 
ever, this method also removes some 
information which may be of aid in 
identifying reflections 

In magnetic recording a very wide- 


band amplifier is used and all of the 


information arriving at the surface is 
recorded on the magnetic tapes without 


Photo courtesy Vector Manufacturing Co 


ubjecting it to filtering, mixing or other 
applied effect The extremely wide 
dynamic range of the tapes allows vir- 
tually “pure” recording of the geophone 
signals. The magnetic tapes are taken 
to the interpreting laboratory where they 
are played back by transcribing equip- 
ment. This method literally brings the 
shot into the laboratory for analysis 
Various degrees of filtering and mix 
ing can then be applied to achieve opti- 
mum optical presentation. In addition 
records taken at different shot depth 
or locations can be integrated to reduce 
the noise-level and the resolved infor 


mation can be presented on one record 


Reynolds cross-section plotter. This revolutionary automatic computing 
device scans seismic records, identifies reflections and corrects “rau 


times. Photo courtesy SWI 
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inherent noise-level of the equipment offshore crews move at a tremendou Mcent both numbers and cost t 
; Finally, very accurate control of record rate, shooting records as often as once perat e times th be f land 
timing had to be achieved since any each minute. In the preferred method of au while the total numbe 
timing inaccuracies in the machine would operation, the recording boat towing th of seismic crews active in 1954 wa 
be multiplied each time a record wa pecial marine geophone cable does not ngntiy i than previous re 1 higi 
} transcribed and could result in large top when it passes a pre-surveyed shot the total expenditure was as hig! 


rT . sts : higher thar r befi 
errors in final interpretation location: the charge i fired and the ( in eve ‘ 


These problem were successfully record is made with the boat in motion Magnet ecording ul ha bee! 
olved in at least one of the equipment Conventional instrument are often idapted . ‘ pera VILA CON 
now being offered commercially and thi used in these operation but pecial lerable ren oe wwe how 
ears uae a i wht eve , trengtl ot robletr 
instrument is now in use in several diffi geophone cables capable of withstandin ‘4 

ty ‘ : x ra the ( pit { i pur t 
cult recording area the towing strain and moisture problen 

‘ ‘ | 
In addition to the magnetic tape encountered in marine operation§ are . 
method, improved result have been necessary. The cables are complex de = - Ms torus ac 
‘ 7 
achieved in the critical areas with com vices with geophones mounted in special nope i eased eficient n offshore 
plex versions of conventional seismic cases which are integral with the cablk OPS Stowe a revolutiona automatn 
, . ttt | t | | tit) | } \ 
ystems. One of these now in use in West ections. Special devices are used to tow comput: levice developed | ve 1 
Texas was custom-designed and manu- the cables and a wide range of accessorie Reynolds, Houston geophysicist. This de 
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range, special automatic gain control floor during shooting. The special cable record and produce a photographic 
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tion and probably more mixing and high speed offshore operations, The manu consuming part of the computing opera 
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In effect, the Reynolds Plotter produce 
a cro ection of the reflections at several 
hot points, eliminating difficult reflection 
Newly-designed “critical area seismograph system features numerous filtering 
3 : . identification and time conve ion opera 
and recording options. Complexity of instrument reflects problems encountered in 
— tio id han plotti 0 } ‘ on 
present-day difficult-area prospecting. Photo courtesy SWI mS al hand | ng of the event ' 
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PROGRESS 


1 Schlumberger service truck used in electrical logging 


Photo courtesy Schlumberger Well Surveying Corp 
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in well-logging techniques 


By Lester C. Uren 


NE OF THE most important develop- 
( bi of the past four decades in th 
art of drilling oil and gas wells has been 
the remarkable progress made in. well 
logging techniques Many millions of 
dollars have been spent in research and 
field equipment. Thousands of technolo 
gists have been employed. As a result 
a variety of different logging method 
has been developed and great service 
organizations have been established to 
apply them in all of the active oil- 
producing centers Former primitive 
logging practices have been displaced by 
scientific methods that accurately indicate 
the lithologic character of formation 
penetrated by a well and their fluid con- 
tent 

When one considers the difficulties pre- 
ented in appraising conditions in a well 
but a few inches in diameter at depths of 
many hundreds or several thousands of 
feet below the surface, where every 
operation must be conducted by remot« 
control, it is not surprising that earl) 
operators made slow progress in devising 
means for identifying the formation 
through which they drilled and often 
entertained inaccurate concepts of the 
subsurface conditions with which they 
had to deal. The logs of wells drilled 
during the first 40 or 50 years of the 
American oil industry are little more 
than skeleton records, with only sketchy 
and often inaccurate descriptions of the 
formations penetrated 

The cable drillers of the Appalachian 
region were able to identify broadly the 


*Emeritus Professor of Petroleum Engin- 
eering, University of California 
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variou ype of formation ample 
brought to the surface by the bailer o1 
Shale, sandstone, lime 


tone and other common rock types can 


as bit sample 


be distinguished one from another with 
out any particular training or knowledge 
‘ 
i 


of mineralogy or lithology The color « 


the sample and, in the granular rock 
afforded 
an additional basis for classification, It 


the size and shape of the grain 


became the custom for the driller to note 
and record these observations as the well 
were drilled, indicating the depth to top 
and bottom of each recognizable stratum 
Thus, the “driller 


tial by-product of every drilling operation 


log’’ became an essen 


and the industry developed more or le 

common forms for recording and graphi 
cally displaying the information that the 

afforded, It was convenient to combine 
other essential records with the strati 
graph 
record; fluid 


report, particularly the casing 


encountered in different 


trata ich as oil, gas or water: critical 

date initiol rates of production of oil 
and ga and other item uch a the 
name of drille: Eventuall the re 


corded log of the well became a detailed 
history of every phase of the drilling 
operation and of all observations made 
during the course of drilling and comple 
tion of the well 
When rotary 


beginning of the present centu! new 


drilling started, about the 


problems were presented in assembling 
dependable drille: log Drill cutting 
were brought to the surface by the circu 
lating fluid in finely divided forn 0 
contaminated with clay that it was often 
difficult to recognize the character of the 
formation in which the drill was operat 
ing and change in litholog in thin 


bedded strata were not apparent. Because 


of the pre ire imposed by the circulat 
ing fluid, it was difficult to identify the 
nature of the fluid n different formation 
penetrated, Earl otal drille ore 
time drilled th ig inds capable 
of commercia | wiuctio}r Vithout recog 


nizing then 


Mechanical cor Because of these 
difficultse and uncertaints the rotat 
driller soon began to seek more depend 
able mean of identifying formation 
penetrated than mere sight-inspection of 
drill cutting Means of taking formation 
ample in the form of cylindrical core 
cut from the rock exposed in the bottom 
of the vell witl pecial “core barrel 


were ae eloped The firat tool of thi 


ty pe were primitive and often produced 


amples damaged by exce ive overheat 
ing compaction and contamination b 
drilling fluid and i vhich only a mall 
percentage of the interval cored wa ‘ 
covered But vith the development of 
the double-tube core barrel and improved 
ly pe of cuttle nead and with greate 
Kill on the part of the drille i! perat 
! the equipment t became | ble t 
ecure ( ‘ imple that Nore fairl 
epresentat f i the mr trata a thie 
‘ ted in the botton 1 the Vel i i 
high percentage er ‘ 1 the rite i} 
cored ict core iff 1 dependable 
ample ! bit! | Cal ce tification ! 
the mate i but beca ‘ i contar i 
t ! tr | i fl gd and bit pre re 
emmy ed cutt t ¢ ‘ | not 
pre lf 1 dependabi« inititat ‘ na 
catior f the | a present i trv | ‘ 
pace [ the i ple veverthelse 
proper! ‘ iff 1 dep able 
qualitative ! it ! conce ‘ 
iat ( r the ained fi | 
ly Jeu f I 1 ty 
a1 

















the utility of the diamond drill a a coring 


device. The drill was developed prior to 


iv00 to 


provide continuous cores of all 


formation penetrated and ha been 


widely employed in sampling operations 


in coal and metalliferous deposits Be 
the 


has 


cause of the relatively small size of 


hole drilled and depth limitations, it 


not been so generally used in the petro- 
leum industry. Since about 1925 it has 
been successfully employed in coring op- 


erations incidental to secondary recovery 


operations in many oil fields, and during 
very recent year diamond-set cutter 
82 


heads have been used on conventional 


rotary core barrels 


Thoroughly satisfactory core barrels 


designed for use in rotary drilling were 
available and had been extensively em- 
ployed prior to 1920. The early coring 
tools were well suited to use in soft and 
moderately hard formations, but it was 
not until somewhat later, when cutting 
elements patterned after the cone and 
roller rock bits were employed, that 


rotary core barrels of universal applica- 
tion were devised 


Conventional rotary core barrels are 





Instrumentation plays an 
in electrical logging 


pieu 


eT? 


Well 





mportant role 

Shou n here im nterior 
of components in a 
Photo 
Surveying Corp 


Schlumberger 


ice truck courtesy Schlumberger 


the 


end of 


designed to be operated in place of 
the 
Their use 


the drill 
bottom 


usual drilling bit, on lowe! 
the drill 


“round 


column requires a 


with column to 


tool to 


trip”’ 
lower the 
back to the 
involve 


and 
the 
of rig time 


br ing it 
Thi 


labor 


urface with core 


substantial los 


and power and makes coring by thi 
means expensive. Considerable economy 
is realized by use of the more recently 


developed wire-line coring tools, designed 
to be lowered through the drill column 


on a light wire cable into cutting position 


in a specially designed drilling bit, and 
retrieving the core and _ core-cutting 
elements by the same means without 
removing the drill column from the 


well. Though the cores obtained by thi 
means are somewhat smaller than those 
produced with conventional core ba! 


rels,- they are large enough to provide 


thoroughly dependable formation sam- 
ples 

Until about 1930 the only coring device 
available were designed for bottom-hole 
but at to take 


samples from the wall of a well after it 


use, times it Is necessary 
has been drilled deeper than the forma- 
tions from which 
For this 


ampling 


amples are desired 


purpose, a variety of side-wall 


devices have been developed 


ome operated by mechanical or hydraulic 
means to punch out a core from the wall 


of the well and one patterned after the 


gun perforator and designed to drive a 
retrievable coring tool into the wall of 
the well with the aid of a high explosive 

Core barrels for use with cable tool 
have been developed but, because of the 
impact action of the cable tools, have 
never achieved quite the dependability 
and utility of the rotary core barrels. The 
cores taken with cable tools are usually 
broken into thin disks, but in hard forma- 
tions a fairly satisfactory percentage re 


covery is obtained 
Formation samples of the kind describ- 


ed in the foregoing paragraphs are given 


preliminary inspection on the derrick 
floor as they are removed from the coring 
tool. One skilled in this work, usually a 


geologist or petroleum engineer, is able 


to classify the lithologic types presented 


record the thickness of individual strata 
determine the nature of the fluids present 
and may even observe and measure the 
dip of the strata. If the well has been 


surveyed, it is possible to orient the core 


by various means and actually to compute 


the direction and amount of dip of the 
strata. All of this is important informa 
tion that should be incorporated in the 
log of the well 

Additional information that is often 


important, particularly in reservoir strata 
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may be obtained by careful sampling of 
the core at the well and sending repre- 
sentative samples to a laboratory fo! 
determination of porosity, permeability 
and fluid content. A paleontologist may 
also give the samples microscopic inspec- 
tion to determine the character of micro- 
fossils that are often present. This is 
helpful in correlating formations and in 
age classification. Studies of the mineral 
content of core samples may also assist in 
stratigraphic correlations. By 1935 most 
of the larger oil companies were follow- 
ing core inspection routines of the kind 
here suggested and it is now common to 
find the results of core studies included in 
the official logs of wells. In the drilling 
of exploratory wells and critical well 
where a special effort is made to assemble 
all available information, large sums may 
be spent in mechanical coring and in 
technologic studies of the cores taken in 
the routine of drilling. Oil companies 
often employ technologists especially 
skilled in core inspection and interpreta- 
tion; men who devote their entire time 
to this work of assembling detailed log 
data 

Development of coring tools and tech- 
niques of formation sample inspection 
have made notable contributions to the 
development of the modern well log, but 
it has become apparent that core data can 
scarcely be depended upon to provide a 
complete record of the formations pene- 
trated in drilling a well. The cost of 
mechanical coring becomes prohibitive 
when it is applied to great thicknesses of 
formation and the operator usually must 
be content with occasional cores taken at 
critical intervals where the information 
thus obtained will be particularly helpful 

Electrical logging: The apparent limi- 
tations of mechanical sampling techniques 
have led technologists to study other pos- 
sible methods of obtaining subsurface 
information from the bore of a well and 
in 1932 a radically new system was 
introduced that was destined to revolu- 
tionize the industry's logging practices 
This was electrical logging, considered 
by some to be the most important single 
contribution to the science of oil-field 
development of the present century. The 
electrical system of logging was an out- 
growth of research on the electrical 
method of geophysical exploration, by 
Conrad and Marcel Schlumberger, French 
geophysicists. In 1941 they jointly re- 
ceived the Anthony F. Lucas Gold Medal 
Award by the American Institute of 
Mining and Metallurgical Engineers “fo: 
distinguished achievement in improving 
the technique and practice of producing 
petroleum.” In commercializing thei: 
discoveries they formed the Schlumberge: 
Well Surveying Corp. which, over the 
years, has built a world-wide service 
organization and has maintained its lead- 
ership in this ever-expanding field though 
other service organizations now share thi: 
business. So important has the art of 
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electrical logging become that a large 
percentage of all of the wells currently 
drilled in the United States are electri 
cally logged 

Many patents covering various phase 
of this art have been granted and the 
methods and equipment employed by 
the different service organizations differ 
somewhat in detail, but the ultimate ob 
jective is always to measure and record 
two electrical parameters that are charac 
teristic of the formations penetrated a 


a well. These are the resistivity of the 


strata and the so-called “self-potential 

Both are automatically recorded on a 
depth scale in the form of “curve ol 
profiles on a strip chart covering the 
stratigraphic interval traversed by the 
logging instrument in the well. The log 
ging instrument is lowered and raised 
through the well on the end of a multi 
conductor insulated cable which transmit 
an electric current from a surface sources 
and releases it through an electrode so 
that it passes through the well fluid and 
into the formation surrounding the in 
trument in the well, Other electrode 

measure the resistivity of the formation 
and, with the aid of electronic and photo 
graphic devices, the variations in electri 
cal responses transmitted through the 
upporting cable are automatically re 
corded in surface equipment. Two (some 

time more) resistivity measurement 
and the self-potential measurement are 
recorded simultaneously Spacing and 
arrangement of the electrode of the 
logging instrument control the depth of 
penetration of the current. One shallow 

penetration resistivity curve measures the 
resistivity of strata immediately about 
the wall of the well; the other, a deep 
penetration curve, indicates resistivity of 
the strata a greater distance from the 
wall of the well where the result is lk 

influenced by conditions within the well 
These electrical parameters develop a 
kind of pattern that is characteristic of 
the formations logged and affords a basi 
for predicting their lithologic charactet 
and fluid content. Prominent points on 
these profiles are recognized as “electrical 
markers” that are helpful in correlation 
of strata from well to well throughout 
the field 


Here is a unique tem of logging that 
provides an entirely different basis fo 
characterizing the formations penetrated 
by a well than the record provided by the 
drille 


tion sampling and testing. One skilled in 


log and by the results of forma 


the interpretation of such records ts able 
to estimate the kind of rock in each stra 
tum logged, its porosity and permeabilit 
and whether it contains oil, gas or water 
The transition from one stratum to an 
other is often clearly defined so that it | 
possible to determine accurately the 
depth to top and bottom of each oil and 
gas producing zone and each water-pro 
ducing interval 

Many complex factor 


control the 
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Dr. Rosu is known to our readers 
through his previous contributions to 
Worip PeTro.eum on fuel problems in 
the Soviet orbit. In this article, the 
author presents the salient facts on the 
application of turbine drilling in the 
Soviet orbit. Although the principle of 
this drilling method was formulated 
32 years ago, literature on the subject 

scanty. This is believed to be the 
first effort in Western literature to dis- 
cuss this subject from all its angles 
The author gathered the documentary 
Soviet and satellite 
available im this country and 
in Western Europe over a long period 
of time. His impression after going 
through piles of this material is that 
Soviet technicians are still today in the 
dark about many questions concerning 
turbine drilling. Among the obstacles 
the author encountered in appraising 
the sources of information were the 
lack of operating results and the diffi- 
culty in checking and eliminating con- 
tradictory statements and unwarranted 


eulogies from real facts. EDITOR 


material from 


wurcee 
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The turbine drilling system 


By George G. Rosu 


Dyn IOUSNESS of some of the short- 
A comings of the rotary drilling system 
resulted, as early as 1923, in the formu- 
lation of the principle of the turbodrill by 
M. A. Kapelyushnikov, a Russian engi- 
neer who later became an associate mem- 
ber of the Soviet Academy of Sciences 
He called his invention the “motorbur’”’ 
(mototrepan). A year later, he was suc- 
cessful in constructing the first experi- 
mental apparatus which he 
“turbobur” (turbotrepan) 

The first model went through a series 
of transformations before it could be suc- 
cessfully used in the field, the span be- 
tween the invention and its industrial 
use being about 20 years. Even today the 
turbodrill is being constantly changed 
and improved in order to fit practical 
requirements 

The novelty of the turbodrill system 
consists in the fact that the driving force 


renamed 


has been moved from the surface to the 
bottom of the hole. The power is not 
supplied by the engines at the top of the 
well, but by a hydraulic turbine mounted 
on the lower end of the drill string just 
above the bit. The hydraulic power is 
generated by the circulating drilling fluid 
which penetrates through the turbine and 
sets it in motion. The drill pipe is no 
longer rotated for power purposes, as in 
rotary drilling. Its main role is to hold 
the turbotrepan, to equilibrate the tor- 
sional moment caused by the reaction of 
the turbine and, particularly, to conduct 
the drilling fluid to the turbine. The rota- 
tion of the bit and the downward pressure 
on it is powered by the turbine itself, 
which descends in the hole together with 
the bit 
actuated parts of the drilling equipment 

The mechanical principle of the turbo 
drill is the same as that of a simple hy- 
draulic turbine in which the waterfall 


These two pieces are the only 


passes through the stator’s channel. The 
drilling fluid is given a rotational, clock- 
wise deflection in the stator’s vanes and 
then, under a certain angle and speed, is 
directed upon the rotor’s vanes which are 
thus set in motion 

The hydraulic motor fulfills the reverse 
function of a pump. The drilling fluid is 
discharged into the well through holes in 
the bit, where it washes up and lifts the 
drilling cuttings in the same way as in 
rotary drilling. The main power source 
in turbine drilling is the pump. For this 
reason, the pumps are more powerful 
than in rotary drilling and the surface 
equipment is designed for high hydraulic 
efficiency 


Although in turbine drilling the drill 
pipe column does not rotate with the 
drilling bit, it would be erroneous to as- 
sume that the system dispenses altogether 
with the swivel and the rotary table 
With the exception of the pumps, how- 
ever, surface equipment is much lighter 
than that used in rotary drilling because 
the mechanical effort it is called upon to 
perform is also lighter. The rotary table 
is used, in the main, for auxiliary work, 
but practice has proved that, in certain 
formations, the drill pipe must none the 
less be rotated at a slow rate in order to 
avoid pipe sticking 

The advantages of turbodrilling stem 
from the fact that only the bit is actually 
involved in the rotating effort. Its ob- 
vious benefits are: 

A) Reduced depreciation of the drill 
pipe and diminished accident frequency 
With the power motor at the bottom of 
the hole, the drill string is relieved of the 
supplementary torque required to cancel 
the tangential effort against the walls of 
the well, as well as the centrifugal forces 
that cause the twisting-off of the drill 
pipe. The lessened torque on the drill 
pipe reduces the causes of failures, par- 
ticularly of the costliest types of accidents 

breakages and twist-offs 

B) Elimination of most of whipping 
and rotation. stresses reduces the external 
wear on the drill pipe and tool joints 
Thinner pipes can thus be used, resulting 
in substantial savings 

C) The hole is straighter because the 
drill pipe string is seldom and then only 
intermittently rotated, and because of the 
absence of whipping and planetary 
motion of the bit. This simplifies tke 
casing and cementing operations 

D) The more uniform application of 
weight on the bit in turbine drilling pro- 
duces a higher penetration rate. This rate 
does not depend on-—and hence does not 
diminish with 
as in rotary drilling 
of the bit is not lessened by the resistance 


the deepening of the hole, 
the rotation speed 


caused by friction 

E) In turbine drilling less weight i: 
required on the bit. The power applied 
on the bit is kept almost constant as the 
hole is deepened. Inasmuch as the bit is 
subjected to less shock and wear, its life 
is comparatively longer 

F) Finally, the comparatively inactive 
urface equipment—which is seldom ro- 
tated—reduces accident hazards and the 
absence of the characteristic noise at the 
top of the hole diminishes the fatigue of 
the workers 
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and its application in the U.S.S.R. 


@ The first “turboburs” constructed by 
Kapelyushnikov in 1924 were one-stage 
apparatuses of 6- to 8-inch diameter! 
Their structure was simple: a reaction 
turbine and a speed-reduction mechanism 
with a bevel gear of the Barett type 

The trepan was screwed on at the re- 
duction gear axle. The whole apparatu 
was mounted at the lower end of the drill 
pipe through which the mud stream wa 
circulated. But, although the principle of 
the turbodrill was theoretically accurate 
and looked perfect on the blueprints, it 
performance was far from satisfactory 

All models 
years were one-stage turbines which de- 


built during the next ten 


veloped a power of 4 to 6 hp at a motor 
speed of 1,600 to 1,800 rpm. When they 
were tested in the field, the power put 
out proved to be far from sufficient to 
drive the drilling bit, and the useful life 
of the apparatus much too short to serve 
as the heart of a new drilling method 
The latter shortcoming was caused by the 
great circulation speed of the drilling 
fluid which, in addition, had too high a 
and content. The sand quickly ruined 
the turbine’s elements, and caused a 
rapid wearing of the reduction gear 

The problem to be solved, therefore 
was to increase the turbine’s power while 
maintaining the volume of the mud 
tream at a constant level. The Russian 
tried to raise the 
up to between 8,000 to 12,000 feet 


per minute 


technicians stream 
peed 
and to replace the reaction 
turbine with action turbines, but did not 
succeed in lengthening the life of the 
turbodrill 

built 


ame congenital defect 


All contrivance during thi 
decade had the 
they were small-size tools with a short 
useful life, and capable of drilling only 
at shallow depths. These are unavoidable 
deficiencies of all one-stage pressure 
hydraulic turbines. During this early, ex- 
perimental period, the turbine drilling 
method was too costly and, consequently 
unable to compete with the performance 
and economic results of the rotary drill- 
ing system 

In 1932, a suggestion was submitted to 
alter the basic principle: that is, to con- 
struct turbodrills not with single, but 
with multi-stage turbines. This type of 
turbine is capable of developing consider- 
able power at a reduced drilling fluid 
circulation speed 

In 1934, the turbodrill collective of the 
Ordzhonikidze Trust in the Caucasus, led 
by P. P. Shumilov and with the assist- 
ance of Staneyev, began constructing and 
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experimenting with the new multi-stage 
turbine turbodrill. But it was not before 
the eve of the last war that these tech 
nicians succeeded in constructing a turbo 
drill which developed greater power, had 
a longer servicing life, and was capable 
of drilling at lower depths. The turbodrill 
constructed by Shumilov in 1939 wa 
named T-10-100 and was used for drilling 
holes of 11%4 inch in diameter and large: 
It had a diameter of 9%4 inches, a length 
of 26 feet, 8 inches, and weighed 4,848.8 
pound It had 96 pressure stage 29 
blades, and a computed diameter of 7'%4 
inches. (See Figure 3, page 86.) 

Model T-10-100 wa 


perimental purposes in the Vtoroi region 


used only for ex 


Jaku. Experimental drilling gave the 


following results on operations at variou 


depth 
DRILLING DEPTH, FEET 
FROM FROM 
3,280 6,580 
UP TO ro ro 
3,280 6,580 9,840 
Turbodrill power, hp 324 270 235 
Fluid flow rate, Gpm 888 745 650 
Pump Pressure, psi 1,470 1,470 1,470 
Rotation speed, rpm 600 600 600 
Height of the blade 
inche 1.0630 0.8661 0.7486 


Model T-10-100 had to be 
because of the rapid deterioration of the 
upper pressure bearing. The 
assemblage between the body of the tur 
bodrill and the upper connection was als: 
quickly deteriorating 

The next model, the T-12, succeeded ir 
improving partially the defects of the 
first. In 1940-4] 


the turbodrill wa till far from being 


pite of this, however b 


practical drilling tool 


Figure ] Diagram of the tator and re 


of Kapelyu hinikeor furboty 
Figure Kapelyushnikor origina 
turbobur with one tage turbine, bu 
n 1924 


discarded 


crewed 
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Figure 3. Model T-10-100. 1) The arbor, on 
which are wedged 2) the 96 disks (rotors) 
3) The body of the turbodrill. 4) The 
guiding wheels (stators), The rotors and 
stators are made of malleable cast iron 
The blades are manufactured of section 
iron, 5) The central stand which supports 
the turbine’s long arbor in order to prevent 
bending. The lower part of the arbor is 
cored, and provided with a nozzle through 
which the mud is jetted to the bit. The 
upper part of the turbodrill’s body is as- 
sembled, through a serew thread, with 6) 
the coupling, through which, in turn, the 
turbodrill is articulated to the drill pipe 


The last model constructed in Russia 
ubout which information and technical 
data are available-—is the turbodrill 
T-14-100. A simplified sectional view is 
hown below in Figure 4 

The difference in construction between 
T-12 and T-14 lies particularly in the 
fact that the bearings of the latter have 
been replaced by a multistage pivot pro- 
vided with a rubber liner. The pivot is 
formed of disks which rotate with the 
turbodrill’s arbor and a fixed system of 
pivotal thresholds covered with rubber 
which are fastened to the turbodrill's 
coupling. The multistage pivot absorbs 
the axial thrusts generated on the arbor 
and, at the same time, its stages serve 
also as radial bearings 

The latest model has up to a hundred 
pressure stages, each one formed by a 
tationary guide wheel and a revolving 
wheel. The multiplicity of the pressure 
teps permits the imparting to each rotor 
blade of only a fraction of the generated 
power. The velocity of the fluid stream 
flowing through the guiding and revolv- 
ing wheels is, for this reason, noticeably 
reduced (to between 53 and 66 feet a 
econd) 

The new model develops a power of 120 
to 150 hp, at a turbine spindle rotation 
speed of 300 to 600 rpm. It is so con- 
structed as to be capable of rotating the 
drilling bit without the help of reduction 
wears. The absence of such gears allows 
the bit to be kept on the floor longer and 
increases the efficiency of the drill. 


7) The nipple with 8) the guiding case, on 
which is fixed a bushing made of vulcanized 
rubber. The lubrication mechanism inside 
the 9) lubricator’s cylinder is a 10) hoop 
piston. Lubricating oil is fed in beneath the 
piston, While the turbodrill is in action, the 
piston is brought to bear with a heavy hy- 
draulic charge, under which it slides gradu- 
ally, and presses the lubricant into the 
bearing. In order to avoid the mud stream 
penetrating into 12) the ball and roller 
bearing gear, on which is suspended the 
arbor, the mechanism has been rendered 
watertight by means of 11) a stuffing box 


The lower fluid velocity permits cover- 
ing the stationary and rotating elements 
of the turbine with a thick rubber lining, 
thus insuring a longer life for the turbine 
blades, 

Also, the bearings in the latest model 
have been subjected to change. The axial 
effort of each pressure stage is transmit- 
ted to the respective disk of the stator, 
and the annular rubber ligament which 
separates the stator from the rotor serves 
also as axial bearing for each of the 
multiple pressure stages. This distribu- 


tion of the axial effort eliminates the use 
of axial ball and roller bearings, and re- 
lieves the arbor of the load. This system 
has, of course, shown good results in the 
Reid pump. Its inconvenience lies, how- 
ever, in some reduction in the degree of 
efficiency of the drilling tool. 

In addition, the lubricating system has 
been radically changed. Inasmuch as the 
steel ball bearings have been replaced 
by rubber ball bearings, and all the parts 
which rub against each other while in 
motion are rubber lined, there is no 
longer any need for special lubrication; 
the drilling fluid fulfills the lubricating 
function. 

As a result of the increase in the num- 
ber of pressure stages, the T-14 model is 
capable of developing sufficient power 
for drilling purposes, even for drilling 
holes of a larger diameter. 

The T-14 model is produced in Soviet 
Russia in the following sizes, for bore- 
hole diameters indicated: 


TURBINE DIAMETER 
9% inches 


BOREHOLE DIAMETER 
11% to 27% 
inches 
7%4 inches 9% inches 
7 inches 9 inches 
5% inches 7% inches 
A detailed view of the T-14-100-9% 
inch model turbodrill is shown on page 87 
The operating data of the T-14-100 
turbodrill are as follows: 


934 7% 7 
INCH INCH INCH 
Fluid flow rate, gpm 634 475 349 
Effective power, hp 180 100 55 


Arbor rotation at maxi- 
mum of power, rpm 600 685 665 
Torque, lb. per sq. ft. 42.0 21.5 12.29 
Turbine: 
Fall of pressure, psi 882 808 588 
Outside diameter, 
inches ; 
Length, feet 
Weight, pounds 


9.842 8.070 7.089 
24.689 24.115 21.146 
4,849 2,865 2,205 


@ Constructors of the drilling turbine had 
to solve a complicated technical prob- 
lem; to create a powerful hydraulic 
motor of a small diameter, with a low 
rotation speed, capable of developing 100 


Figure 4. Sectional view of turbodrill model T-14-100. (Measurements 


shown are in millimeters.) 
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Figure 5. Model T-14-100-9%4". 1) The arbor 

enclosed in a 2) tubular shell, called a car- 
cass. 17) One hundred rotor disks (96 for 
smaller diameters) attached to 18) the 
stator disks (guiding wheels) are fastened 
on the carcass. At the lower part of the 
carcass is tightly fastened 4) the nipple 
which fulfills the role of a rubber bearing 





The nipple hampers the loosening of the 
guiding wheels. On the upper part of the 
drilling tool is attached 15) the nut and 
16) the lock nut of the rubber bearing, con- 











on 


sisting of 8) ten joint rings and 7) ten 
rubber stands fastened on the arbor. They 
absorb the axial efforts generated within 
the turbine. The fluid reaches 3) the reduc- 
tion gear of the drilling tool. Thence it 
passes through the cored upper part of the 
arbor, leaves through the lateral windows 


— — Nas ne 











disposed arborwise above the first guiding 
disk, and enters into the turbine, which it 
sets im rotary motion. Beneath the last 
disk, the drilling fluid flows back into the 
cored arbor through the lateral windows 
and thence is drained through the holes in 
the bit 


























to 200 hp at the arbor and to use for it produces | to 1% hp per pressure stage 






























































power generation purposes the drilling Consequently, the turbine must have ap he, \cr | \er \c 
fluid, circulated with maximum charge proximately 100 stages in order to be able Cc Se ‘4 | 
and at a relatively reduced flow rate to generate sufficient power for drilling 7 
For purposes of definition, the turbo- purposes ‘ : 
drill is a slow hydraulic engine. Among For a better understanding of the ] 
modern reaction turbines, it has the low- physical phenomena which occur in the 
est specific rotation value: while the spe- interaction between the rotor blade and - 
cific rotation value of the four types of the fluid jet, one should imagine that the if/Ce 
the Francis turbine, for example, ranges turbine’s guiding and revolving wheel 
from 50 to 400, and that of the Kaplan are similar to a hydrodynamic network 
helicoidal turbines from 400 to 1,200, the formed of isolated aerodynamic profile 
rotation speed of the multistage drilling and that the rotor network is the virtual 
turbine varies between 6 and 15 image of the stator network. The tur 
The speed coefficient of the rotors of bine’s blades are absolutely equal, and 
an axial reaction turbine of the types imilar to the aerodynamic profiles used 
presently used in the construction of in the construction of airplane wings. The 
turbodrills varies between 100 and 200 principle underlying these profiles aim 
The graphic design reproduced below at creating great propellent forces and 
shows a longitudinal section of the blade mall frontal resistances when a fluid 
of a 12-inch turbine. In this turbine, the flows about an airfoil - 
revolving blades are the anti-symmetri- Figure 7 represents a hydraulic profile Figure 7. Schematic representation of a 
cal image of the guiding blades. Thi network in a static position while the hydraulhe profile network im a stat 
etting places the rotor blades under fluid flows about the axial stator position while Puld Rows avout an Gtryor 
equal working conditions, each one bear- The mechanics of the turbodrill can be 
ing the same load distributed by the briefly explained as follow the axial 
circulating fluid stream. The rotor bea: multistage hydraulic turbine is actuated the throttle valve and flows into the cat 
' ca to the radial and axial bearings of 
a pressure drop of approximately 6% by the drilling fluid, ejected by a piston 
feet. At a flow rate of 800 to 870 gpm engine pump. The fluid passes through the main arbor. The drilling Muld impart 
“a rotary motion to the turbine while flow 
ing through each of it uces ive tage 
The fluild flow off the turbine, run 
Figure 6. Longitudinal section of the blades of a 12-inch turbine through the haft and is jetted against 
the bottom of the hole through the hole 
in the bit 
} The main difference between the func 
> tion of a turbine and that of a pump con 
T ts in the fact that, in the former, the 
2? fluid release energ to the rotor blade 
1 and thereb ets them in motion. The 
2 essential ele ent ! the proce f 
r enery transmission i the nteract 
2 between the blade and the fluid tre 
iz \ The piezometric eners is changed int 
Kinetic eners rm the tate channe| 
- When leaving the lator channe the 
circulating fluid streat cauires a , 
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ficant rotation speed about the axle of the 
turbine 

The reaction moment on the rotor’s 
blade is opposed to the moment generated 
on the stator blades, Under its influences, 
the rotor revolves with the arbor about 
the latter, and performs the useful work. 

Inasmuch as the pressure loss of the 
fluid is equal at each of the turbine’s 
tages, the value of the torque is equal 
as well at each of the individual stages 
The torque on the arbor, therefore, equals 
the sum of the torques at these equal 
tuge The torque reaches its highest 
point when the drilling fluid is thrust out 
of the turbine 
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Figure 8&8 One of the turbodrill’s steps 


Figure 9. Flow scheme around the rotors’ 


Under normal operating conditions, the 
fluid strikes the rotor blades “without 
hock,” that is, at this moment there does 
not occur an abrupt variation in speed 
caused by the loss of energy through 
shock. Consequently, the losses of energy 
caused by fluid shock in a normal opera- 
tion are, theoretically, nil. Such a con- 
dition is distinguished by a specific torque 
at the arbor. Any variation in the fluid 
pressure causes a variation in the rotor’s 
angular velocity. This in turn alters the 
operating condition of the turbine. Any 
variation is mirrored in, and influences, 
the velocity of the fluid jet at the inlet 
and exit of the motor. Consequently, an 
operational analysis of the turbine could 
be made through a study of the triangle 
of velocities of the fluid jet entering and 
leaving the turbine. 

Under abnormal operating conditions, 
in which the fluid jet penetrates upon the 
blades “with shock,” the turbine func- 
tions in a different manner. The force 
applied on the arbor differs from that 
indicated by the theoretical calculation 
of the angular velocities under normal 
conditions. A change in the value and 
direction of velocity alters the triangle of 
velocities, and the fluid jet “crumples” 
when it strikes the blades. This deflection 
causes a loss of energy, the value of the 
loss increasing according to the degree of 
deflection of the fluid jet from its normal 
angle 

The efficiency of the drilling turbine 
is, therefore, improved if the fluid flows 
smoothly and without great variations in 
rate. The latter causes variations of bit 
load and, consequently, of bit speed 
@ The turbine’s hydraulic capacity is 
calculated by determining the type of 
rotor, the number of pressure stages, the 
main dimensions of the turbine and its 
parameters of functioning. It is obvious 
that all dimensions of the outfit must har- 
monize so as to secure the highest effi- 
ciency in the turbodrill. Due to the great 
number of values which must be deter- 
mined, there are also many methods of 
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computing the turbine’s hydraulic capac- 
ity as well as its useful load. Some of 
these methods follow: 
Let Q the flow rate of the drilling 
fluid. 

H -—= the pressure 

n the turbine rotation speed 

N the turbine power 


Then the flow rate is directly propor- 
tional to the number of revolutions of 
the turbine 

Q: mt 
Q: Ne 

The pressure drop in the turbodrill is 
proportional to the square of the number: 
of revolutions of the turbine, or to the 
square of the flow rate: 


H n° Q’ 


H n Q 


The power of the turbine is propor- 
tional to the cube of its own rotation 
speed, or to the cube of the flow rate: 


N n Q" 
N n* Q 


The value of the torque at the arbor 
varies proportionally with the square of 
the flow rate: 

M Q 
M. Q’ 

Or, in another method: 

Let k the number of stages of the 

turbodrill, 

Q the flow rate of the drilling fluid 
in liters per second, 

p — the pressure drop on one stage 
of the turbodrill, expressed in 
kg/cm’, 

H the pressure drop on one stage 
of the turbodrill in the fluid jet, 

N the power of the turbodrill, ex- 
pressed in hp, 

M the torque on the arbor, ex- 
pressed in kgm, 

D the diameter of the drill, in m, 

P the peripheral stress on the 
drill, in kg and 

” the efficiency of the turbodrill 


Then the power of the turbodrill will 
be: 


kQp” kQH» 
hp 
7.5 75 
The torque on the arbor will be: 
N 
M 716.2 kgm 
n 


And the peripheral stress on the drill 
will be: 


2M N 
P ~ 1,432 kg 
D Dn 
Part II of Mr. Rosu's article in the April 
issue will deal with the drilling fluids and 
pumps required by the turbine drilling 
method, together with an examination of 
some of the operating results 
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Pioneer in Catalytic Processes 
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SALT LAKE REFINERY 


The Houdriflow Catalytic Cracking Unit of the Salt Lake 
Refining Company has been consistently handling charge 
rates well above the 13,000 BPSD design reactor charge 
rate since going on stream in 1950. In 1952 this installation 
served as a test unit for studies in catalyst travel. Radio 
active beads were introduced into the reactor, and their 
subsequent movements were checked by Geiger counters 
These tests proved that the catalyst circulated through 
all parts of the Houdriflow unit with excellent uniformity 

Houdriflow units are now operating at the highest con 
version levels ever achieved in the industry. An infor 
mative new brochure describing the Houdriflow process 
is available on request. Write to: Houdry Process Cor 
poration, 1528 Walnut Street, Philadelphia 2, Pa. Inter 


national licensor: World Commerce Corporation, S. A 
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Dually-Completed Wells 


(Continued from page 69) 


where the operator desires sub-surface 
protection to prevent wild, uncontrolled 
flow in case of damaged surface conne 
tions or other operating failures. Such 
installations consist of a standard Oti 
sub-surface safety valve attached to the 
lower end of a cross-over flow choke. The 
lower zone production is directed through 
and controlled by, the safety valve cage 
assembly before the choke crosses the 
flow into the tubing-casing annulus. An 
other landing nipple is made up above 
the cross-over installation in which a 
regular Otis tubing safety valve is seated 
This affords protection for the upper zone 
(having been crossed into the tubing, also 
by the cross-over choke). In the event of 
a surface emergency, the sudden increase 
in pressure differential across the safety 
valve will cause it to snap shut instantly 
and close in the well until surface repair 
are made and the valve is reopened and 
production resumed 

Although the majority of dual comple 
tions are flowing under natural pressure 
the scope of two-zone production equip 
ment is not restricted to these wells. Also 
available are sucker rod pumps for 
jually-completed wells (Fig. 1) which 
Otis marketed several years ago The 
installation and operation of this equip 
ment has many of the same desirable 
production features as the various other 
tools for producing dually-completed 
flowing wells. In actual production prac 
tice, a two-zone rod pump installation 
can be operated with the same advan- 
tages, cost-wise, and enables operators to 
coi.tinue the exploitation of two oil zones 
even after reservoir pressures have been 
exhausted. The installation of a two-zone 
pump does not require the use of an ad 
ditional pumping jack or other surface 
equipment, nor are additional sucker rod 
required. A second flow line fitting must 
of course, be made up as the casing outlet 
but the operation of the pump itself doe 
not require an additional stuffing box 
polished rod, or other special fittings such 
as flexible lines, duplex polished rod 
grips, or the like. As a general rule 
operation of a second sub-surface pump 
increases the load on the rods and prime 
mover only about 25 percent, and usually 
the addition or adjustment of the counter: 
weights on the walking beam is all that 
is necessary to pump the second zone 

The two-zone pump consists of an a 
sembly of two pumps made up in tandem 
One pump produces the upper pay and 
the other pumps the lower zone. In most 
installations a positive-displacement tub- 
ing pump is used to pump the upper zone 
and a rod (insert) pump to produce the 
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lower zone. The pumps operate in con 








junction with an annular style cro ovel 








packer, a pack-off unit that separates the 








ipper and lower zone fluids within the 


packer body and a string of rods between 
the two pumps which are carefully tallied 


| 


to space the upper and lower plunge! 





properly within their respective workin 


barrel 
A packer must be used to separate the 
col ipleted well Al 


though it is not considered as part of the 


pays in all duall 


downwell pumping equipment, it is im 
portant that the packer have certain 
mechanical features in order to obtain 


efficiency in dual pumping. No movablk 
pal within the packer should move du 
ing the pumping operation, the pack-ofl 
element ould afford a positive set with 
very little or no load being applied from 


the weight of the tubing string, retaining 











lip hould have a large gripping area 
against the casing wall, and the packe! 
bore should be unrestricted, with the 


I.D. being at least equal to the O.D. of the 
ubing in the well. There are a numbe 
of packers on the market which fulfill all 
of these 


Much has been written about the new 


equirement 


permanent” method of completing well 
With this procedure the tubing and well 
head are installed only once tn the life of 


the well (while the rig 1 till on the 





location) and all completion and subse 
quent remedial operations are performed 
with wire line tools and equipment. The 
new method has many advantage for 
ingle-zone wells, and since the proce 


works equally well, if not better, in the 




















lower zone of the two-zone wells, opet 
ators contemplating dual well progra! 
hould follow its progre closely. Vu 
tually all of the operations and equipment 
described in this article can be accom 
plished in one way or another in pe! 
manently-completed dual well 

Operators in South Texas were among 
the first to dually-complete oil well 
about 1936; in California Montebello 
field in 1939, around 100 two-zone well 
were brought in, and subsequently dual 
completions were producing in the Long 
Jeach Harbor area and in the Paloma 


Riverdale 


Operators in southeast Texas and along 


Coalinga, and othe field 


the Gulf coast later began dually-con 
pleting deep well and toda dual 
completions can be found in almost all 
area in the mid-continent and Gulf 
coast. The Kansas commission authorized 
dually-completed wells in the Candle 
field, and operators in Canada are watch 
ing Gulf experimental dual-completion 
wells in the Stettler field 

There is no doubt that these are the 
day of 


practices have been perfected to the « 


dual-completion Production 


tent that two-zone wells are here to sta 





Exploration 






AST YEAR was a record year for wild- 
L’ catting in Venezuela. While overall 
completions declined about 14 percent to 
811, wildcat completions were up fou 
percent to 152, more than in any previou 
year. Twenty-one new fields and 46 new 


pools were discovered 


Seismograph was used in_ surface 
exploration at an unprecedented ate 
From an average for the year of 35 pa 
ties of all types, seismograph pa 
averaged about 19. As a result, while 
urface exploration wag off in terms of 


party-months, in terms of dollar exp 


diture it was practically unchanged from 
1952 and 1953 Guarico, Anzoategui 
' 7 Zulia, Monagas and Falcon, in that orde: 


RP oe 


Bae! An Nid * Pe ¢ < Ew es were the states where wildcatting wa 
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T'rack-mounted Cardwell rig used to drill 6,000-foot holes 
in Mene Grande’s “strat test’ program 


A sei mograph crew at work on open savanna country typical of 
the Greater Oficina area 


Reading the gravimeter. 





Tamping a seismograph shot hole in rugged terrain. Note chains on 


dual wheels of shooting truck “Fire in the hole!” 
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active in VENEZUELA 


heaviest throughout the year. Barinas 
Apure, the Delta Amacuro and Trujillo 
accounted for a handful of exploratory 
wells 

No major new oil provinces were open- 
ed (nor are likely to be until new con- 
cessions are authorized) The most 
noteworthy of the year’s wildcats were 
new-field discoveries which expanded the 
Greater Oficina area beyond its previous 
margins, and new-pool finds in th 
Bolivar Coastal fields and Lake Mara- 
caibo 

The trend toward increased wildcatting 
n Venezuela has been very marked in 
the past two years. Wildcats accounted 
for only seven percent of all compl tions 
in the four years 1949-52, doubled to 14 


percent in 1953 and in 1954 represented 
18.8 percent of all completions (see Table 
1) 

Almost three-quarters of the 1954 wild- 
cats were drilled in Eastern Venezuela 
Wildeatting is a more risky proposition 
in Eastern Venezuela, with a 40 percent 
uccess ratio in 1952, than in Western 
Venezuela, where the ratio last year wa 
about 60 per cent 

These success ratios, very high when 
compared with those of the United Stat 
ratios, are due to special conditions exist- 
ing in Venezuela. The principal diffe 
ence is that in Venezuela acreage 
acquired from the government in larg 
blocks, with moderate rentals and tax 


for a long period of time, currently 40 


A typical seismograph camp set up among liana-festooned tree: 





Wildcat rig on the Rio de Oro, international boundary 


between Venezuela and Colombia 
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WILDCAT COMPLETIONS BY YEARS 








Year Total Wells Wildcats % WC. 
1949 682 50 7.3 
1950 663 43 6.5 
1951 1,205 93 77 
1952 1,312 98 7.5 
1953 945 134 14.2 
1954 611 152 18.6 
TABLE I! 
ANALYSIS OF TOTAL COMPLETIONS* 
Eastern Western 
Vv la V la Total 
Oil 407 263 670 
Gas 9 0 9 
Abd 105 27 132 
Total 521 290 611 
% of Country 64.2 35.8 100.0 
*Not including 29 suspensions, 
TABLE i 
WILDCAT EFFORT, BY MAJOR AREAS 
Eastern Western 
Total Wells 521 249 
Wells Completed Wt 4) 
% Wells Completed 21.3 14.0 
TABLE IV 
RIG-MONTHS BY YEARS 
1952 1953 1954 
Total Months 1,339 1,300 1,249 
% Change 29 —3.9 
Wells Completed 
Rig- Months n/a 383 32 
Average Wells 
Completed Rigs 32 29 
TABLE V 


WILDCAT COMPLETIONS PER MONTH 
Wells Completed 


Year Wildcets per month 
1949 50 A 
1950 55 5 
1951 93 8 
1952 98 8 
1953 134 WW 
1954 152 13 
TABLE Vi 
PARTY-MONTHS OF SURFACE EXPLORATION 
BY TYPES 
1952 1953 1954 
Months % Months % Months % 
Surface 
geology 224 45.0 222 45.0 147 35.0 
Seismo 
graph 205 42.0 215 43.5 221 52.6 
Gravi 
moter 38 8.0 40 8.0 37 6.8 
Structure 
Drill 25 5.0 17 3.5 15 3.6 
Total 492 100 494 100, 420 100. 
Cost 
(Thous, $) $15,430 $15,650 $15,485 
TABLE Vil 
GEOGRAPHICAL BREAKDOWN OF 
PARTY-MONTHS 
Total 1954 
Party- % of %in %in 
Months Country 1953 1952 
Eastern Venervela 
Anzroategui 51 12.1 17.0 13.5 
Guarico 34 8.1 9.0 11.0 
Monagas 76 18.1 13.5 d 
Other 2 0.5 2.0 1.5 
Sub-Totols 163 38.8 41.5 37.0 
Western Venezuela 
Barinas Basin 99 23.6 19.0 20.0 
Zulia 76 18.1 12.0 11.0 
Falcon 32 7.6 6.5 15.0 
Mountain States 50 11.0 18.0 15.0 
Other 1.0 2.0 
Sub. Totals 257 61.2 58.5 63.0 
Grand Totals 420 100.0 100.0 100.0 








TABLE Vill 
VENEZUELAN PRODUCTION BY OPERATORS 
Daily Average Operated Production 
1952 1953 1954* 
Creole er 767,384 747,764 761,572 
Shei Co.'s 551,740 507,940 564,141 
Mene Gronde 313,857 327,701 352,216 
Socony 57,998 64,521 66,098 
Texos Co's. 43,999 43,916 56,012 
Richmond 19,531 20,313 34,431 
Atlantic 17,365 18,372 20,600 
Sinclair 12,957 16,229 20,187 
Phillips 10,302 9,058 7,973 
Pantepec 8,601 9,516 9,267 
Talon 938 975 1,222 
Totals 1,804,872 1,765,855 1,893,719 
*December estimated. 




















decrease in the proportion of wildcat 
as compared with development rig-time. 
The 152 wildcat completions of 1954 were 
accomplished with an average of 29 rigs, 
as against 32 rigs needed to complete 
134 wildcats in 1953 (see Table IV). 

In view of the decline in rig time, the 
increase in the rate of wildcat comple- 
tions, from four per month in 1949 to 
13 per month in 1954, is rather surprising 
(Table V). Data are not available to 
indicate whether this is due to some such 
factor as shallower drilling, or to general 
increased efficiency in wildcatting 

Another important index to explor- 
atory effort, surface-party activity, is 
itemized in Table VI. The number of 
party-months declined in 1954 about 15 
percent from the 1953 total. 

However, in terms of money expended, 
the difference between 1953 and 1954 
was negligible. While party-months of 
surface geology declined to about one- 
third of the total, the much more expen- 
sive seismograph party-months rose to 
more than half. 

Monthly costs of surface geology can 
be conservatively estimated at about 
$5,000, seismograph at $60,000, gravi- 
meter at $20,000 and structure drill at 
$50,000. Applying these figures, the 
total bill for surface exploration has 
varied little from $15.5 million in the 
last three years. 

Percentage distribution of field parties 
between Eastern and Western Venezuela 
has varied little in the past three years, 
but the detailed geographical breakdown 
of Table VII shows how different areas 
have waxed and waned in attraction for 
the operators. The state of Monagas, 
for instance, drew over 18 percent of 
party-months in 1954, as against only 
seven in 1952. The Barinas Basin (states 
of Apure-Barinas-Cojedes-Portuguesa ) 
continues high in popularity, accounting 
for almost one-fourth of total party- 
months in 1954. Interest in Zulia was 
up in 1954, with over 18 percent of all 
party-months spent there, but Falcon 
was down from 15 percent in 1952 to 7.5 
percent in 1954 (see Table VII). 

The 152 wildcats drilled in Venezuela 


in 1954 resulted in the finding of 67 new 
fields and new pools. One operator, Mene 
Grande Oi] Co., was responsible for 23 
of these. All 33 of Mene Grande’s wild- 
cats were drilled in Anzoategui, most of 
them in the ever-expanding Greater 
Oficina area. Zumos-l, Nardo-1 and 
Nueces-1 (initially separate but now 
being joined into one field by stepout 
drilling), Caico Seco CaXZ-203, Linon-1, 
Lido-1, Nidos-1 and Elotes-1 were among 
the better ones, all dual-zone producers 
making from 700 to about 1,000 b/d. 

Mene Grande last year adopted a new 
exploratory tool which is showing ex- 
cellent results. Their  structure-drill 
program, which had drilled 5.6 million 
feet in over 3,200 holes from its inception 
in 1939, was discontinued in mid-year. 
The track-mounted Cardwell rig was 
then converted from 3,500 to 6,000-foot 
capacity, and launched on a “strat test’’ 
program of drilling slim holes along the 
major Guara-Leona fault. 

Its purpose is to locate channel sands 
cut off by faults previously delineated 
by deep-well seismograph and structure- 
drill work. At final depth of 6,000 feet, 
which is reached in a matter of days, 
an electric log is run and _ side-wall 
samples are taken. If production seems 
assured, casing is run. The “strat test” 
rig then moves off, and testing and com- 
pletion are effected by a heavier rig. 

The first 15 holes of this program re- 
sulted in the finding of three traps which 
will provide additional drilling locations 
for the future. 

Also in Greater Oficina, Socony made 
dual-zone strikes with Araibel-1R, East 
Mata-1R, and West Nipa WNV-51. Texas 
Co. opened a new field with Mata-8.1 
Eastward in Monagas, Atlantic had both 
successes and dry holes in the Oritupano 
lots. 

In northern Anzoategui, Shell made a 
producer of Bruzual-2, and Mene Grand 
of Cason-1, both in virgin territory 
Neither find was of great importance in 
itself, but may lead to something bette 

In northern Monagas, Sinciair made a 
new find in south Santa Barbara, with 
SB-148. Creole and Pantepec have joined 
in this play on offsetting acreage 

Of the several wildcats drilled in the 
state of Guarico, none appeared to be of 
much significance. Creole’s Coporo-1 
was said to be a good producer, but it 
is a long way from existing pipe line 
and has not been followed up with othe: 
wells. 

In Western Venezuela, wildcatting was 
brisk (10 wells) but unrewarding in 
Falcon. In Zulia, new-pool tests drilled 
by Creole and Shell in Lagunillas and 
Bachaquero can be assumed to have 
added considerably to reserves in these 
older fields. In Mara, several dead Cretac- 
eous producers were deepened into base- 
ment rock by four operators, and some 
were converted into producers of several 
thousand barrels a day. 
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A typical radioactivity log 
(Courtesy Lane-Wells Co.) 


Well-Logging Techniques 


(Continued from page 83) 


horizontally. A somewhat similar result is ob- 
tained with the “guard electrode” system which 
concentrates the current in the form of a thin 
disk extending horizontally into the formation 

Conventional systems of electrical logging 
depend upon the drilling fluid to conduct elec- 
tricity between the logging instrument and the 
wall of the well. For use in measuring forma- 
tion resistivities when the well is filled with 
non-conductive oil-base drilling fluid, “induc- 
tion logging” may be used an entirely dif- 
ferent system for producing and measuring flow 
of electric current through rock formations 
surrounding the well. “Frequency modulation” 
logging employs a unique system for generating, 
transmitting and recording the electrical im- 
pulses created by passage of current through 
the formation. Instead of being recorded by 
instruments at the well head, the frequency- 


modulated impulses may be transmitted by 
radio and recorded in a distant office. 


Radioactivity logging: Another milestone in 
the development of well-logging techniques was 
reached in 1940 with the introduction of radio- 
activity logging. Here, again, is a unique system 
based on a property of earth strata entirely 
distinct from that used in any other system of 
logging. All earth formations contain minute 
amounts of radioactive materials, particularly 
radium, thorium, and actinium minerals and 
their derivatives. These materials undergo slow 
decomposition over geologic time and, in this 
transformation, energy is liberated in the form 
of electronic discharges to which the term 
“radioactivity” is applied. All rocks display 
some degree of radioactivity, but some more 
than others, and variations in this property is 
sufficiently distinctive to afford a means of 
distinguishing between shales and sands, lime- 
stones, salt and other materials frequently 
present in sedimentary formations. Two types 
of radioactive emissions are observed in this 
system of logging, yielding (1) a gamma ray log 
and (2) a neutron log. A continuous record of 
these two logs, secured by traversing the well 
with an instrument sensitive to radioactive 
emissions, is automatically recorded on surface 
instruments in the form of two profiles on a 
chart against a depth scale. The logging instru- 
ment usually incorporates an ionization cham- 
ber filled with a high-molecular-weight gas, or 
a scintillometer. 


Radioactive emanations are capable of pass- 
ing through steel and cement and are little 
influenced by fluids present in the well or by 
temperature and pressure conditions. This 
method of logging is therefore particularly use- 
ful in identifying formations sealed off behind 
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A typical log obtained by continuous inspection 
of the drilling fluid. (Courtesy Baroid 
Division, National Lead Co.) 









casing in previously drilled wells for which 
satisfactory logs of other types are not available 
No other system is successful in logging through 
casing. The neutron log is responsive to varia- 
tions in the amount of fluid present in the for- 
mation (the hydrogen content) and is therefore 
a useful index of porosity of the strata logged 

Well logging by inspection of the drilling 
fluid: In drilling wells by the rotary method, 
drill cuttings and fluids occupying the pore 
spaces of rock broken by the drill are brought 
to the surface by the circulating drilling fluid 
Close inspection of the drilling fluid as it is 
discharged from the well should therefore be 
helpful in identifying the nature of formations 
in which the drill is operating and of the fluids 
imprisoned within their pore spaces. A method 
of logging involving continuous inspection of 
drilling fluid returns as the well is drilled is 
gaining in popularity, particularly in drilling 
exploratory wells where it is important to 
obtain prompt information concerning forma- 
tional changes as drilling progresses. Other 
systems of logging are applicable only after an 
interval has been drilled. 

In this method a service truck containing 
permanently installed testing and recording 
devices is located at the well and arrangements 
are made to divert a representative part of the 
mud stream for continuous observation. A 
technologist trained in use of the equipment is 
stationed at the well. Apparatus in the service 
truck continuously records a rate-of-penetra- 
tion graph on a chart, indicating the depth of 
the well at all times. Ultraviolet light is used 
to detect fluorescence due to small particles of 
oil in samples of the drilling fluid, selected at 
regular intervals for inspection. A hot-wire 
bridge-type gas detector indicates the presence 
of suspended particles of natural gas in the 
mud stream. An instrument that measures 
increase in the electrical conductivity of the 
liquid phase of the drilling fluid indicates the 
presence of saline water in the formation in 
which the drill is operating. The service truck 
is also equipped with microscopic and test 
equipment for inspection of formation samples 
brought to the surface during the course of 
drilling. All information gathered in these tests 
is automatically assembled in the form of a 
graphic strip log, available for continuous in- 
spection in the service truck. 

Geochemical well logging: Knowledge of the 
fact that hydrocarbon gas leakage often occurs 
from underground oi] and gas reservoirs, re- 
sulting in distribution of small amounts of 
hydrocarbon through the overlying strata, has 
led to the development of geochemical well 
logging. In this method of logging, formation 
samples obtained in the routine of drilling are 
systematically selected and subjected to deli- 
cate chemical tests to determine quantitatively 

(Continued on page 98) 





Service truck for mud-logging at a drilling 
well. Photo Courtesy Baroid Division, 
National Lead Co 
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“When I die, my sons,” 
said the old Arab sheik, 
“you, Ibrahim, will receive half 
of my property. You, Abdul, 
will receive one-third, and little 
Omar, one-ninth’”’. 

When their father died, the 
brothers were embarrassed to find 
that the property consisted of 
seventeen camels. However, a friend 
of their father helped them to solve the 
problem by lending them yet another camel, 
with the result that Ibrahim now owns nine 
healthy camels, Abdul is very proud of his six, 
and little Omar cannot decide which of his 
two he likes the better. 

And the eighteenth camel ?—it was returned to their 
father’s friend. It had made the distribution possible, 
but yet remained quite unaffected itself—just as 

a catalyst will speed up a chemical reaction 
without being affected in any way itself. 
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Well-Logging Techniques 


(Continued from page 96) 


the amounts of various hydrocarbons contained. 
As the drill approaches an oil and gas reservoir, 
a pronounced increase in hydrocarbon content 
of the overlying strata is often observed, Curi- 
ously also, at some distance above the horizon 
in which the hydrocarbon accumulations are 
observed, a pronounced “peak” in hydrogen 
content of the strata is often noted. Such indi- 
cations are favorably regarded as a promise 
of an oi) and gas reservoir in the underlying 
formations. Chemical analysis of formation 
samples may also be extended to include other 
criteria that are sometimes helpful in correla- 
tion studies, such as carbonate, sulfate and 
chloride content Results of the chemical 
analyses are displayed in log form as profiles 
against a depth scale 

The geochemical well-logging system is of 
interest as the oniy cone of the various logging 
methods that indicates directly the presence or 
absence of oil and gas in formations ahead of 
the drill. Thus it may have diagnostic value 
in predicting the success or failure of a drilling 
operation before the test horizon is reached. 
Unfortunately, this method of logging is costly 
and there is necessarily considerable delay after 
samples are taken before the results of analysis 
can be known, The method apparently is not 
universally dependable, possibly because the 
path of escape of hydrocarbons through the 
upward. At any rate, the method is not now 
widely used, although a decade or more ago 
it appeared to offer considerable promise 


Temperature logging: For some purposes it 
is important to know the temperature at dif- 
ferent depths in a drilling well and instruments 
have been developed that can be lowered on 
a cable or wire line to obtain a continuous 
record of temperature. The geothermal grad- 
ient normally shows a fairly uniform increase 
in temperature of about one degree F. for each 
60 feet of depth, but locally the temperature 
may be more or less than the average gradient 
would lead one to expect. For example, where 
vas is expanding as it enters a well from the 
surrounding formation, a local cool anomaly 
may be observed, Certain chemical reactions 
that may occur in or about oil and gas wells 
may be exothermic and locally produce higher- 
than-normal temperatures; the setting of cement 
used in cementing casing, for example. In 
selecting cement for a cementing operation in 
a deep well it is important to know the maxi- 
mum temperature to which the cement slurry 
will be subjected. Emulsions on photographic 
films used in well surveying instruments have 
definite temperature limitations. Expansion 
and contractions of metals used in casings, 
pumps, packers and various tools employed in 
drilling and producing operations will be de- 
termined by temperature conditions, Electric 
log interpretations involve knowledge of well 
temperatures 

Rate-of-penetration logging: The rate at 
which the drill progresses in deepening a well 
is not only of interest from an economic point 
of view, but it also is an index of the character 
of formation in which the drill is operating. In 
soft, easily disintegrated formations, rapid pro- 
gress is made; in hard strata, or in formations 
that cave readily or “heave” into the well, 
progress is comparatively slow. Instruments 
are available to indicate the rate of progress 
of the drill, often expressed in feet per hour; 
and when graphically recorded in chart form 
the record can often be interpreted in terms 
of stratigraphy. Correlations of such lees be- 
tween nearby wells often disclose the dip of 
the intervening formations 


Caliper logs: Tools are available that can 
be lowered into and raised through a well on 
the lower end of a supporting cable, that con- 
tinuously record the diameter of the well in 
the form of a log on a depth scale, In rotary 
drilling, the diameter of the well will often be 
found to vary considerably with changes in 
the character of the formation. Through hard 
formations the gauge of the hole will be but 
little larger than that of the bit. On the other 





hand, soft strata may be eroded away by the 
hydraulic action of the circulating fluid, result- 
ing in formation of cavities about the well or 
local intervals of over-size hole. Such informa- 
tion is helpful in planning cementing and 
gravel-packing operations and in the selection 
of packers. Caliper logs are also helpful at 
times in correlating formations from wel] to 
well. 


Formation testing: Information that is prop- 
erly recorded in the log of the well is obtained 
by the process of “formation testing.” This 
involves use of special equipment designed to 
isolate the test interval from overlying and 
underlying portions of the well bore, reducing 
pressure within the test interval and securing 
a sample of the fluid present in the adjacent 
formation. Formation testers are usually run 
on rotary drill pipe and their use involves an 
extra round trip with the drill column. They 
are a complex assemblage of packers, valves 
and pressure gauges and while many drillers 
are sufficiently familiar with them to employ 
them successfully, most operators prefer to 
employ a service organization that responds 
with its own equipment and skilled personne! 
to make such tests. A successful formation test 
yields positive information concerning the 
nature of the fluids present in formations sur- 
rounding the test interval, also the formation 
pressure, and it may even provide a basis for 
rrediction of the rate of oil and gas production 
to be expected. Having the results of such a 
test, the operator may decide to equip and 
complete the well to produce from the interval 
tested, or to drill deeper in the hope of finding 
a more prolific producing zone. 


Choice of logging methods: Each of the 
several logging and testing techniques mention- 
ed is unique in some respect and has something 
to offer that will lead to a more complete 
understanding of subsurface conditions. How- 
ever, the specialized services involved in their 
application are expensive and the owner of a 
well cannot usually afford to use them all. He 
will naturally choose among the available 
techniques those which are likely to yield most 
information and which promise the most de- 
pendable results. Often it will be found advan- 
tageous to use two or more logging or testing 
methods, perhaps with the purpose of checking 
one against another. The physical conditions 
presented or character of the formations to 
be logged will often determine the choice. 
Mechanical coring is essential when actual 
formation samples are required for physical 
inspection, but is expensive and time consuming 
and is therefore used only where the informa- 
tion needed compels its use. Electrica) logging 
in one or more of its variations is widely used 
for routine logging of all significant intervals 
in wells, particularly with the purpose of dis- 
closing potential oil and gas producing strata. 
The method is rapid and comparatively inex- 
pensive. Radioactivity logging, also rapid and 
inexpensive, affords a unique basis for deter- 
mining differences in lithologic character of 
formations penetrated by a well and may often 
be used to supplement or confirm data obtained 
by other means. A very great advantage of 
the radioactivity logging method is found in 
its ability to secure a dependable stratigraphic 
record through casing and cement, or in wells 
that are empty or filled with nonconductive or 
highly saline drilling fluids. Interesting possi- 
bilities are presented for correlation between 
electrical logs and radioactivity logs 


Mud logging has the advantage that data are 


“ obtained concurrently with the progress of 


drilling, so that arrangements may be made to 
take cores or make formation tests before a 
possibly productive horizon has been drilled 
through and mudded off. No rig time is lost, 
for the logging is done while drilling is in 
progress. Geochemical logging is not widely 
used because of its high cost and delay inci- 
dental to shipping formation samples and 
awaiting the results of tedious analvses. Tem- 
perature logging is particularly helpful in 
distinguishing strata yielding dry gas from those 
which yield oil to a well, and a knowledge of 
temperature conditions is essential in connec- 
tion with other logging techniques and drilling 
operations. Caliper logging finds its principal 
application in connection with well cementing 


operations. Rate-of-penetration logs provide 
a useful basis for measuring the efficiency of 
drilling equipment and personnel under dif- 
ferent conditions. Formation testing is widely 
practiced as a means of securing dependable 
information on the oil and gas producing possi- 
bilities of potential producing zones, and is par- 
ticularly helpful in wells drilled for exploration 
purposes. 

Looking back from the vantage point of today 
toward the horizon of yesterday, it is clear 
that remarkable progress has been made, 
particularly during the past two decades, in 
improving well-logging techniques. The talents 
of some of the world’s foremost scientists and 
many of the petroleum industry’s most compe- 
tent technologists have been focused on this 
problem of finding new and better ways of 
gathering and assembling subsurface informa- 
tion during the drilling of wells. They have 
been eminently successful. With the develop- 
ment of new methods, however, has come the 
realization that if we would gain the maximum 
advantage from their use, technologists must 
be specially trained to apply and interpret the 
records obtained with them. They require 
advanced knowledge of scientific principles and 
an intimate understanding of the influence of 
many physical and lithologic factors. Complex 
instrumentation is involved, requiring know- 
ledge of electronics and skill in several engi- 
neering fields. The petroleum industry must 
look to well trained technologists specializing 
in this work to obtain best results from the 
new methods. The larger oil companies now 
employ engineers who are assigned to this 
special task of assembling the logging records 
and specially qualified consultants are often 
employed to assist in their interpretation. 


It must not be assumed that this remarkable 
development has reached its zenith. We should 
expect further and perhaps even more out- 
standing new developments. There is still much 
to be learned in improvement of the present 
methods, including a better understanding of 
the factors that influence well-logging records 
so that they may be interpreted with greater 
certainty and with more precise quantitative 
results. Research projects now under way in 
petroleum industry laboratories are investigat- 
ing the possibility of applying new techniques 
based on other approaches than those now 
emploved, involving application of vibration 
and seismic forces, acoustics, magnetic methods, 
radiant energy and others. What these re- 
searches may ultimately disclose and the new 
techniques that may follow cannot as yet be 
visualized clearly. Perhaps we may hope for 
ultimate development of methods that will 
indicate with certainty the presence of oil and 
gas in formation ahead of the drill; methods 
that will more precisely define the stratigraphic 
interva's penetrated by wells from which 
profitable production may be obtained; methods 
that will indicate the proximity of edge-water 
lines, oil-water and gas-oil interfaces in petro- 
leum reservoirs. It would be helpful if logging 
records could indicate, before a well is com- 
pleted, the initial and ultimate recovery that 
it will achieve and suggest the distance apart 
at which other wells in the area should be 
drilled for most advantageous results. These 
and other important objectives may be achieved 
with further improvement of well-logging 
techniques. 

Large sums have been and are currently 
spent by the more progressive oil companies in 
well-logging operations and in research looking 
toward improvement and development of new 
methods. The results achieved demonstrate 
that this investment has been profitable, not 
only in assuring greater current profits in oil 
industry operations, but also in assembling more 
complete subsurface information that will be 
helpful in planning future operations. The 
more technical and exacting methods of the 
future petroleum industry will require com- 
plete and accurate records of the drilling that 
is done today. We must look to present-day 
technologists to assemble as complete a record 
of their drilling operations as possible to meet 
the needs of the more scientific industry of 
tomorrow. Future petroleum technologists wil! 
find use for these records, perhaps in ways that 
are not yet fully visualized. 
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To users of insulating materials “INSULATING CONCRETE” offers the following advantage: 


Monolithic or large unit construction and absence of joint 
leakage. Ability to cast special shapes, true to size. 
Moderate load-bearing capacity. Utilisation of scrap 
insulating bricks. No cutting or trimming. Cold-setting. 


Negligible shrinkage. Low thermal expansion. 


“INSULATING CONCRETE” should not however be confused with *** REFRACTORY CONCRETE”, 
and for comparative purposes the table below sets out the essential difference between these materials. 


INSULATING CONCRETE | REFRACTORY CONCRETE 


Made with CIMENT FONDU and crushed Made with CIMENT FONDU and 
insulating brick or lightweight aggregate crushed refractory firebrick 
Only suitable, in general, for hot-face | Suitable for hot-face temperatures uf 
temperatures up to 1,000 4 | 1,300 ¢ th certain special refractor 
with certain special lightweight aggregates u can be used up to 1,600 ¢ 


aggregates it can be used up to 1,300 ¢ 


Lightweight (30-80 /bs. per cu. ft Heavier than insulating concret 
Comparable to insulating brick construction 110-120 /bs. per cu. ft.) althoug) mewhat 
lighter than firebrick construction 
Low thermal conductivity (somewhat Higher thermal conductivity than 
higher than that of insulating brick used insulating concrete (although lower 


than that of firebrick 


Lower strength than refractory concrete Comparatively Iigh strength, 


but jugher than insulating brick used 





In brief “ INSULATING CONCRETE” has a much greater insulating value and is much lighter in weight, 
but has a lower strength than Refractory Concrete. In general it is not used at such high temperatures @ 
Refractory Concrete. 

“INSULATING CONCRETE” and “REFRACTORY CONCRETE” can be cast together in one unit, 
thus combining low heat capacity with good mechanical strength and hot-face refractorines: 


* Send for special literature. 
Concrete Rock-Hard Within One Day 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, ENGLAND 





ALUMINOUS CimMent 





CIMENT FONDU LAFARGE CORPORATION CIMI 1 FONDUE LAPRARGI CA 1) Lip 
141 East 44th Street, New York 1 NY 14 Pee ‘ Mies . po 











raiazse 


MARCH, 1955 














RECENT PATENTS 


on production 


By Heinz Heinemann and Felix Heinemann 


NuMerous United States patents have been 
published recently in the fields of drilling oil 
and gas wells and of petroleum production 
from such wells. The present review discusses 
patents relating to processes in these fields and 
in an attempt to establish trends of thought, 
covers the patents issued during approximately 
the second six months of 1954. 

Many types of drilling fluids can be employed 
during the drilling of bore holes for oil and 
gas production. It is of considerable impor- 
tance that the water-in-oil emulsions of these 
fiuids be stable, have suitable viscosity and are 
not very sensitive to contamination by salt 
and brine solutions present in the bore hole. 

P. W. Fischer and R. A. Rogers (2,687,375 to 
Union Oil Co. of Calif.) propose a drilling liquid 
comprising an aqueous suspension of clay, 
0.01-10 percent by weight of an alkali metal 
soap or ammonium soap of carboxylic acid 
with more than 10 carbon atoms in the mole- 
cule or of oil-soluble sulfonic acids, and 0.01-10 
percent by weight of a water-soluble hydroxy- 
alkyl cellulose ether in which each of the 
hydroxyl groups contains at least two carbon 
atoms. P. L. Menaul (2,689,219 to Stanolind 
Oil and Gas Co.) describes a stable water-in- 
oil drilling emulsion which includes 60-80 
percent by volume of an aqueous phase, 40-20 
percent by volume of oil, and 2-10 pounds per 
barrel (of the fluid) of an oil-soluble, non-ionic 
emulsifier consisting of a partial ester of a 
polyhydric alcohol and a carboxylic acid with 
at least 12 carbon atoms per mole, such as 
anhydrosorbitol mono-oleate. 

The oil-in-water emulsion drilling mud pro- 
posed by R. A. Salathiel (2,697,692 to Standard 
Oil Dev. Co.) comprises 2-35 percent by weight 
of an alkali metal soap of a rosin acid with 
16-19 carbon atoms, 0.5-3 percent of an alipha- 
tic alcohol with 3- 6 carbon atoms of certain 
limited chain length, and 95.5-50 percent by 
weight of an aqueous suspension of finely div- 
ided inorganic material such as clay. The 
product has a low filtration rate and relatively 
low viscosity. 

A rubber-containing drilling fluid is described 
by H. T. Kennedy and A. J. Teplitz (2,697,071 
to Gulf Research and Dev. Co.). In the prepara- 
tion of this fluid, latex is admixed to heated 
mineral oil in an amount sufficiently high to 
lower, by the formation of a protective coating 
of swelling rubber particles on the wall of the 
bore hole, the loss of fluid during use. The 
amount of latex added shall be insufficient, 
however, to unduly increase the viscosity of the 
fluid. An amount of 3.5-8.5 pounds latex per 
barrel of oil is proposed. 

For special purposes, such as in electric well- 
logging operations, it is desirable to make use 
of an electrically conductive drilling fluid. 
P. W. Fischer (2,696,468 to Union Oil Co. of 
Cal.) proposes for this purpose the use of an 
oil-base drilling fluid which is made conductive 


and drilling 


by the addition of 5-20 percent by weight of 
a composition comprising in 100 parts of water 
10-40 parts of a mixture of alkali metal 
hydroxide and a water-soluble salt of a strong 
base and a weak acid, such as trisodium phos- 
phate. The fluid also contains 20-80 parts of 
a sulfated or sulfonated emulsifier 

To test whether mud-laden drilling fluids 
would solidify at high temperatures, K. K 
Litman (2,692,895 to National Lead Co.) sub- 
jects a sample of the mud to heat treatment in 
a closed vessel at a temperature of 250-350°F 
for a period of at least one hour. If the sample 
is solidified by this treatment, the mud of the 
system is treated with an amount of an alkaline 
earth metal alkali corresponding to that which 
in repeating the test is sufficient to maintain a 
fluid phase under the test conditions 

In Standard Oil Dev. Company's patent 
2,693,856 (T. O. Allen) it is proposed to com- 
plete a well traversing a producing formation 
while the well is maintained under control with 
a fluid column having a hydrostatic pressure in 
excess of the pressure of the formation. For 
this purpose a portion of the drilling fluid in 
a well casing to be perforated is displaced with 
a clean liquid weighing 9-18 pounds per gallon 
which is heavier than the drilling fluid. The 
casing is then perforated by a tool inserted into 
the liquid in the casing. The clean liquid pre- 
vents plugging of the perforations of the casing 

Plugging of porous formations in a well, on 
the other hand, is recommended by W. A 
Marshall (2,693,857 to The Pure Oil Co.). A 
permeable siliceous formation penetrated by a 
bore hole and having a permeability of less 
than 200 millidarcies is precooled to below the 
boiling point of water by means of a cooled 
inert fluid. Hydrofluoric acid is then introduced 
in an amount sufficient to permeate into and 
react with the formation. The reaction products 
formed will further interact with water present 
to produce gelatinous precipitations which will 
decrease the permeability of the formation. It 
is of importance that the formation be main- 
tained cool enough to keep any water formed 
in the reaction in the liquid state until the 
precipitates are formed. 

A method for cementing wells is proposed 
by Standard Oil Dev. Co. (T. O. Allen and J.C 
McDuffie, Jr.) in 2,689,008. Hydraulic cemen- 
titious material is placed in a perforated casing 
with a high explosive charge arranged within 
this material. By detonating this charge, at 
least a portion of the cementitious material is 
forced through the perforations of the casing, 
and this material is dehydrated and seals the 
perforations. C. V. Sidwell (2,695,669) makes 
use for the cementing of oil and gas wells of a 
composition which comprises about equal 
volumes of cement and expanded perlite or 
voleanic rock and about 5 percent of bentonite 
(by weight of the cement). When admixed in 

(Continued on page 102) 
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Recent Patents 


(Continued from page 100) 


proper proportions with water, this composition 
produces a slurry which is light in weight, can 
be readily pumped into the well hole and ha 
igh compressive strength 

Variou method have been proposed to 
racture formations of low permeability for 
nereasing the productivity of a well. E. A 
Johnson (2,687,175 to Standard Oi! Co. of Ind.) 
cts a hydrocarbon gel comprising 4-10 per- 
ent kerosine and a mixture of aluminum fatty 
wid soap and acetylene carbon black under 

draulic pressure into a well to fracture a 
formation traversed by the well. The viscosity 
of the gel is reduced and the liquid formed is 

thdrawn from the fracture. According to 


inj 


G. F. Abendroth (2,693,645 to Standard Oi] Dev 
Co.) a sufficient amount of granular material 
is introduced into a well to fill it to a point 
below a casing arranged therein. A fluid sus- 
pension of granules is then pumped into the 
well at a pressure sufficient to fracture the 
low-permeability formation at a first point and 
to deposit granular material in the fractured 
formation. Thereafter, at least a portion of 
the granular material in the well below the 
casing is removed to a point below the point 
of the fractured formation, and a second sus- 
pension of granules is pumped into the well 
at a pressure sufficient to fracture the low- 
permeability formation at a second point above 
the remaining granular materia] and below the 
first point. The sequence of operations is re- 
peated until a desired number of zones of high 
permeability is formed 

The acidizing of wells and particularly of 
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siliceous formations has also been described 
repeatedly. Stanolind Oil and Gas Company’s 
patent 2,689,009 (H. W. Brainerd, Jr. C. R 
East, and C. G. Howard) describes the use of 
an emulsion comprising a strong mineral acid 
capable of forming water-soluble salts with 
earth formations and an oily vehicle containing 
Baltic gum. D. C. Bond and R. H. Lorenz 
(2,690,428 to The Pure Oil Co.) propose t 
increase the permeability of calcium-containing 
siliceous geological formations by treatment 
with solutions of hydrofluoric acid or fluophos 
phoric acids with the formation of fluosilici 
acid and to add to this treating acid solution 
from the beginning an amount of fluosilicic acid 
sufficient to prevent the precipitation of calcium 
fluoride during the treatment. According to 
another Pure Oil Co. patent (2,693,855, C. D 
jond) oil producing and water producing 
siliceous formations traversed by a bore hole 
are temporarily isolated from each other with 
a packing device. The oil producing formation 
is then flushed free from alkali metal salts and 
alkaline earth metal salts contained in the bore 
hole. After removal of the packing device, a 
solution of a fluophosphoric acid is introduced 
into the bore hole. A portion of this solution 
forced into the water producing formation 
while the remaining portion is forced into the 
oil producing formation. Whereas the permea- 
bility of the oil producing formation is thu 
increased, the solution introduced into the 
water producing formation forms with the 
metal salts contained therein insoluble precipi- 
tates in an amount sufficient to decrease the 
water producing capacity of this formation 

Methods of preventing accumulation or of 
removing deposits of solidifying and clogging 
material, such as paraffinic or asphaltic bodies 
in wells have been proposed in various way 
W. S. Crake (2,695,670 to Shell Dev. Co.) 
proposes to remove deposits of paraffin and 
similar solidified material from the inner sur- 
face of the production tubing of a wel! by intro- 
ducing into this tubing from the top to a point 
at least level with the deposits a metallic flex- 
ible line weighted at its lower end. The flexible 
line is moved in an orbital path relative to the 
tubing along the inner wall thereof to entirely 
scrape the deposit from the inner wall of the 
tubing, while the well fluid is flown upwards 
through the tubing to remove the scraped-off 
deposit. J. Kelly (2,698,294) proposes the use 
of a paraffin solvent consisting of 45-55 percent 
by weight of turpentine, 25-40 percent of creo- 
sote as an emulsifying and weighting agent, and 
1-5 percent of sodium hydroxide in 10-15 per- 
cent of water 

To prevent the corrosion of ferrous metal 
parts in wells by their contact with water con- 
taining corrosive compounds and associated 
with petroleum hydrocarbons, e.g by fluid 
entering deep wells from continuous earth for- 
mations, R. E. Fariss, in patent 2,695,876 (to 
The Texas Co.), recommends the incorporation 
into such corroding aqueous solutions of a 
small amount of zinc chromate in such a man 
ner that the metal surfaces remain in contact 
with these solutions for an extended period of 
time. According to A. V. Metler (2,691,631 to 
Socony-Vacuum Oil Co., Inc.) corrosion is in- 
hibited by the addition to the corroding liquid 
of 1-500 parts per million (by weight of the 
liquid) of sodium mercaptobenzothiazole. P. H 
Cardwell and C. L. Lunsford (2,698,295 to The 
Dow Chemical Co.) have proposed for the same 
purpose to deposit in the well in contact with 
the metal parts a mixture of 2-80 percent by 
weight of an alkali metal alkylsulfonamido- 
acetate of the formula C,H SO,NHCO.M 
where n is 12-18, and 80-2 percent of diethy! 
urea, dipheny! urea, or the like 

In working oil shale, Socony-Vacuum Oil Co 
Inc. in patent 2,688,464 (J. W. Payne) has dis- 
closed a process involving burning a hole in an 
oil shale which contains 25-65 percent by 
weight of volatile material and fixed carbon 
A portion of the shale surface is heated to 
800-1,400°F until ignition is effected. A stream 
of oxygen-containing gas is thereupon directed 
to the ignited surface. The rate of flow of this 
stream is controlled and the gas stream is con- 
tinuously advanced into the forming oil shale 
hole. The fused ash produced in the advance 
of the gas stream is continuously removed 
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Speeding the flow 


When the flow of oil must wait for the erection of new plant, the degree of skill and 
resource brought to the work of construction is a major economic factor. For this skill there 
is no firm grounding other than wide, first-hand, practical experience of process engineering 
for petroleum and petrochemicals, of the kind possessed by D. & C. and William Press Ltd. 
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civil, mechanical and chemical construction 
engineers at home and abroad 


Head Office: 27, ASHLEY PLACE, LONDON, S.W.1. Tel : ViCtoria 9751 (6 lines) 'Grams : Demcopress, London 


MARCH, 


1955 103 

















CANADA 





Exploration in British Columbia 


George L. McMahon, president of Pacific 
Petroleums Litd., has announced that his com- 
pany, in conjunction with Canadian Atlantic 
Oil Lid., Peace River Gas Co, Ltd., and Sunray 
Oil Co., have joined with Imperial Oil Ltd. to 
explore the Peace River area of British Colum 
bia Imperial will earn varying interests in 
certain oi] and gas rights in about two and 
one half million acres of reservation lands in 
northeastern British Columbia by an expendi- 
ture of $9 million over a three-year period 
This money would be used for an exploration 
program which would include the drilling of 
five deep wells in addition to other shallower 
drilling 

Pacific Petroleums and associated companies 
in agreement will retain ownership of their 
discovered oil and gas reserves in the area and 
of any future reserves of gas discovered in the 
more shallow formations throughout most of 
the acreage 


Gas Discovery 


In mid-January Sunray Oi] Corp, made its 
econd gas discovery on a 150,000-acre farmout 
from Pacific Petroleums, 15 miles north of Fort 
St. John, BC. Pacific Sunray Montney No. 3, 
four miles west of gas discovery No. 2, is re- 
ported to have tested the tov part of the Gething 
ind from 3,625 feet at 1,640,000 cubic feet of 
vas daily in 1% minutes increasing ot 2,000,000 
feet daily in 50 minutes 

Pacific reports that several wildcats in the 
area have shown small gas indications in the 
Gething, but this is the first to have hit upon 
a strong flow from this horizon, thus adding a 
new gas reservoir to the area 


Define Two New Saskatchewan Fields 


South Illerbrun and Instow fields have been 
defined as producing oil and gas fields by an 
Order in Council, according to Hon, J. H 
Brockelbank, Saskatchewan minister of min 
eral resources 

Mr. Brockelbank said that regulations set 
forth under the Oil and Gas Conservation Act 
will apply to the drilling of and production 
from oil and gas wells in the flelds 

South Illerbrun fleld is located about 40 miles 
outhwest of Swift Current and 15 miles north 
and east of Shaunavon. Instow is located about 
45 miles southwest of Swift Current and 10 
miles north and east of Shaunavon 


Canadian Bishop Has Pembina Show 


Canadian Bishop Oi! Ltd, has announced that 
its Pembina 8-4 well on a 320-acre Crown Re 
erve Lease in the Pembina fleld has been 
drilled to a total depth of 5,306 feet. A satisfac 
tory drill stem test showing oil and gas has 
been run, with gas coming to the surface in 12 
minutes. The well now is being reamed pre 
paratory to the setting of casing 


New McCullough Branch in Canada 


The McCullough Too! Co. has opened a new 
service location in Drayton Valley, Alberta, 
according to an announcement by Norman 
Brookes, manager of the Canadian division 
This new location was established by McCul 
lough to serve the requirements of the oil 
industry in the rapidly expanding Pembina 
area, southwest of Edmonton 
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Appointed by Canadian Petroleum 
Association 


John W. Proctor, of Edmonton, has been 
appointed executive secretary of the Alberta 
Division, Canadian Petroleum Association, and 
will make his headquarters in Calgary. He 
has been general manager of the Alberta Inter- 
field Gas Lines Ltd. for the past four years. 
Prior to World War II he had considerable 
experience in the gold and base metal mining 
industry, which included management duties 
and exploration and drilling supervisory assign- 
ments. During his military service in World 
War II, Mr. Proctor was awarded the O.B.E 
and M.LD. and retired from the Canadian Army 
in September, 1945, with the rank of Acting 
Brigadier. 





D. F. Kindellan 


C. A. Robinson 


Imperial Oil Appointments 


Imperial Oil announces two senior appoint 
ments in the company’s marketing divisions 
C. A. Robinson has been appointed manager of 
the Ontario marketing division in Toronto, suc- 
ceeding the late J. E, Akitt, and D. F. Kindellan, 
formerly sales manager of the Quebec division, 
has been named manager of the Manitoba 
marketing division in Winnipeg 


Royalite Appointments in British 
Columbia 


Royalite Oil Co. Ltd. has announced three 
new sales staff appointments in British Colum- 
bia. W. G. Helmsing, of Vernon, formerly sales 
representative in Kamloops, has been appointed 
district representative for the province. Gar- 
field Grant, formerly of Penticton, becomes 
sales representative in Kamloops, and Errol 
Dent of Vancouver will be sales representative 
for Vancouver and the lower mainland 


Ethyl to Build Canadian Plant 


Ethyl Corp. has announced plans to build at 
Sarnia, Ont., a plant to manufacture “Ethy!” 
antiknock compounds. The plant will be owned 
and operated by Ethyl Corp. of Canada Ltd., a 
subsidiary. The new plant will be the first 
to manufacture antiknock compounds in Can 
ada 


Canadian Crude Prices Cut 


Imperial Oil Ltd. reduced its posted prices 
for crude oil produced in Western Canada by 
7 cents per barrel on January 7. The changes 
apply to Alberta and Saskatchewan crude 


Sun Announces Canadian 
Appointments 


Appointments of Marvin L. Brown and Lloyd 
E. Miller as assistant division managers for Sun 
Oil Company’s Canadian production division 
have been announced by division manager 
George E. Dunlap. 

Mr. Brown now has the title of assistant divi- 
sion manager, operating. He will continue to 
serve as superintendent of the operating depart 
ment 

Mr. Miller’s new title is assistant division 
manager, exploration. He also continues to serve 
as division chief geologist. 


Albert M. Berlander 


Albert M. Berlander, 69, Bechtel Corp. vet- 
eran pipe line field official, died of a heart 
attack November 29 at Port Arthur, Ontario 
He was there as a consultant on construction 
of the Trans-Canada Pipe Lines system. 

His service with Bechtel companies began in 
1914 during the building of the Northwestern 
Pacific Railroad from the San Francisco Bay 
area to Eureka, Calif. Since 1932 he had been 
active almost continually in pipe line construc 
tion and was one of the industry's veterans 

Mr. Berlander had heavy responsibility on 
the construction of 250 miles of the 718-mile 
Trans-Mountain Oil Pipe Line in western 
Canada in 1952-53, and was construction mana 
ger over the southern division of the 30-inch 
Lakehead pipe line extension completed last 
year under Bechtel management 


Kartzke Chairman of Canadian 
Petroleum Association 


At a meeting of the board of governors of 
the Canadian Petroleum Association following 
the annual meeting December 9 in Calgary, 
Alberta, Paul L. Kartzke, vice president of Shell 
Oil Co., was elected chairman; Charles Hay, 
Royalite Hi-Way Ltd., vice chairman; and E, H 
Vallat, Triad Oil Co., Ltd., second vice chairman 
In addition to Messrs. Kartzke, Hay and Vallat, 
the following were elected to the board of 
governors: A. G. Bailey, R. A. Bishop, R. A. 
Cruickshank, C. U. Daniels, G. E. Dunlap, B. W. 
Gillispie, H. M. Kirk, G. L. Knox, W. E. C. 
Mackenzie, H. R. Moorman, and H. W. Stone- 
man 





P. L. Kartzke 
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“The petroleum industry wants and supports sound highway expansion 
and improvement. Since we are in favor of all the roads that are needed 
and can reasonably be financed, we should interest ourselves in the 
problems of bringing them into actual existence. The wealth of talent 
and experience we have in this industry can make an important 
contribution to the solution of our highway and traffic difficulties.” 


From an address by M. J. Rathbone, President tandard Oil Company New J¢ 
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BRITISH OIL NEWS 





By EF. Lawson Lomax 


Several men who have gained prominence in 


connection with petroleum figured in the New 
Year's Honor list made public in January. Lead- 
ing the new appointees is Sir William Fraser, 
who has been made a Baron in recognition of 
his services to the industry. A slight delay con- 
fronted the chairman in selecting his title owing 
to the fact that so many members of the Fraser 
clan have inherited or attained titles. including 
the Fraser name, that it was necessary to find 
ome new and appropriate combination, not a 
erious difficulty but one involving some thought 
and serious consideration 

Leonard Sinclair, chairman and managing 
director of Esso Petroleum Co., was made a 
Knight Batchelor. Sir Leonard, who was born 
in Manchester in 1895, joined the Anglo Amer 
ican Oil Co,, predecessor of Esso, in 1908. Dur- 
ing the first World War he served in the armed 
forces, rejoining the company on his return and 
rising through various positions in the market- 
ing division to become assistant general sales 
manager in 1933. In 1936 he joined the Inter- 
national Association (Petroleum Industry) Ltd 
and organization representing the interests of 
the Esso group 

During World War II he was a director of the 
Petroleum Board, in 1943 was made a director 
of Anglo American and in 1949 was made man- 
aging director. He became managing director of 
Esso Petroleum in 1951, A veteran of petroleum 
ervice, he has been for many years one of the 
industry's most honored and respected members 

The order of the Bath (GCB) was conferred 
on Sir John Primatt Redcliffe Maude, perman- 
ent secretary of the Ministry of Fuel and Power 

Robert Crichton, managing director of British 
Petroleum’s Scottish Oils Ltd. prior to his re- 
tirement last year after 586 years of service in 
the oil industry, received the award of CBE 

The MBE award was conferred on Hayden 
Jestyn Evans, administrative assistant, Shell 
Mex and BP Lid., and on Major H, C, McGrath, 
catering manager at the Kent refinery, the latte 
award being in the military division 

The British Empire medal was awarded to 
Edwin James Hadlow, pumpman of the tanker 
Laterus” of Shell Tankers Ltd 


Tanker News 


It is announced by Shell Tankers Ltd. that 
the tanker “Auris,” in which a gas turbine was 
fitted to replace one of her four diesel units, is 
about to be further transformed by having her 
present power units taken out and replaced by 
a single 5,500 hp gas turbine. Trials on the first 
gas turbine have been so satisfactory, it is said, 
as to justify this further development 

Shell Tankers Ltd. also announce that the 
STS “Vexilla” of 31,000 dwt was successfully 
launched at the Birkenhead yard of Cammell 
Laird & Co, Ltd. on January 11. This is the first 
of a series of tankers of this size, six of which 
are being built in British shipyards, four in 
France and two in Holland 

The “Esso Exeter” of 26,650 dwt was another 
January launching at the Walker-on-Tyne Na- 
val Yard of Vickers-Armstrong Ltd. This ves- 
vl is the last of a series of five similar tankers 
which have been built for Esso in British yards 

The first of three 33,000 dwt tankers being 
built for the shipping organization of Sociéte 
Francaise des Pétroles B.P., B.P.’s French asso- 
ciate, was launched at Dunkirk on January 11 
She was christened “Chambord” by Mme, Del- 
mas, wife of the French Minister of Transport, 
who performed the launching ceremony 
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Personnel 


Victor Butler, who has been an under-sec- 
retary in the Ministry of Fuel and Power for 
the past eight years, has resigned and joined 
the Shel! Petroleum Co. Ltd 

B. M. C. Trench has succeeded T. S. Powell 
as manager of the public relations department 
of Shell Co. Ltd. following the latter's retire- 
ment, Mr. Trench joined Shell as a legal! adviser 
in 1945 following service with the Ministry of 
Economic Warfare, and served in the legal de- 
partment until 1952 when he was given a special 
assignment 

H. W. Barnett, London manager for The But- 
terley Co., has resigned after 18 years’ service 
After 30 years spent in engineering, he is start- 
ing his own advertising business and intends to 
specialize in engineering and technical accounts 

Transport Equipment (Thornycroft) Ltd. an- 
nounce that S. H. Fletcher has been appointed 
service manager for the commercial vehicle 
activities of the company. His headquarters will 
be at Basingstoke 

D. A. Campbell has succeeded A. Angeloni 
as secretary of the Kuwait Oil Co., and is lo- 
cated in the London office. Mr. Campbell! started 
his career in oil in 1934, when he joined the 
British Petroleum Co. (then The Anglo-Iranian 
Oil Co.). A year later he made his first visit to 
Kuwait, in the very early stages of operations 
there. From 1942-45 he was chief accountant to 
the Palestine Consolidated Refineries, but after 
the war returned to Kuwait where he became 
assistant general manager. Mr. Angeloni con- 
tinues as secretary to the Kuwait Oil Co. Trus- 
tees Ltd. and as a member of the company’s 
pension fund and investment committee 


New Refinery Installations 


A catalytic polymerization plant was recently 
commissioned at the Antwerp refinery, jointly 
owned by B.P. Co. and Petrofina. In addition, 
a catalytic cracker and a distillation unit with 
a capacity of 900,000 tons per year will be 
commissioned early in 1955 

At the Lavera refinery of Société Francaise 
des Pétroles B.P., a Platformer unit of 250,000 
tons yearly capacity was put on stream in 
January 1955 

B.P.'s first Platformer unit to be commissioned 
in the United Kingdom came into operation in 
February and that at Llandarcy is due in April 

A new Platformer unit of 75,000 tons annual 
capacity is to be built at Porto Marghera re- 
finery in Venice, jointly owned by B.P. and 
Azienda Generale Italiani Petroli. This brings 
the number of Platformers ordered by B.P. and 
its associate companies to seven. 


Steel Order Placed 


Overseas activity in steel has led to the plac- 
ing of several orders with British companies 
One of these recently announced by Stewarts 
and Lloyds Ltd. calls for 490 miles of line pipe 
for the American bases in Spain. The contract 
is reported to amount to about £2 million and 
was the subject of stiff international compe- 
tition 





A. W. Wooldridge 


Esso Reorganizes Sales Staff 


Esso Petroleum Co. Ltd. has announced a re- 
organization of its general sales department ef- 
fective January 1. A new division is established 
within the department to be known as the na- 
tional trade division and to include an aviation 
department and a national accounts department 
Instead of three assistant general sales man- 
agers, there will be two regional managers and 
a costs and operations manager 

Consequent upon this reorganization the fo)- 
lowing appointments have been announced 
A. W. Wooldridge, who has been assistant gen- 
eral sales manager, is to be regional manager 
(south). He joined the company in 1923, and 
after serving in branch offices, he became man- 
ager of the lubricating oils department in 1929 
In 1939 he was appointed manager of the north- 
ern division. He was with the Petroleum Board 
during the war and then returned to his former 
position until his appointment as assistant gen- 
eral sales manager at the London main office in 
February 1952 

E. F. Choppen, former assistant general sale 
manager, is made costs and operations manage: 
He joined the company in 1930 as a chemist in 
the technical sales department, where he re- 
mained until 1939. After service with the Petro- 
leum Board, he held positions as sales manage! 
and divisional manager of the company’s north- 
ern division. He moved to the London office a 
assistant general sales manager in 1953 

E. W. Hardiman, manager of the southwest- 
ern division, becomes regional manager (north) 
in succession to R. A. Hyslop, who has retired 
after 44 years’ service with the company. Mr: 
Hardiman joined the company in 1931 and in 
1937 became assistant to Dr. Garner, now Pro- 
fessor of Chemical Engineering at Birmingham 
University, at Esso’s European laboratorie 
After war service with the R.A.S.C. (Major) 
and various special assignments, he returned to 
the company and held successively the posts of 
motor oils manager, motor fuels manager, div- 
isional sales manager (northern division), man- 
ager advertising and sales promotion, and 
manager of the southwestern division prior to 
his present appointment 

R. D. Streeton, manager of the wholesale de- 
partment, becomes manager of the southwest- 
ern division, replacing Mr. Hardiman. T. C. G 
Thorpe, deputy manager, becomes manager 
wholesale department, in succession to Mr: 
Streeton. H. W. Wright, deputy manager, be- 
comes manager of the marketing secretariat in 
succession to T. Bourhill, who has retired afte: 
43 years’ service. H. A. D. Airey, divisional sale 
manager of the northern division, becomes man- 
ager of the newly-constituted national trade 
division. 

New appointments include D. D. Campbell! 
who succeeds Mr. Airey as division sales man- 
ager; J. Sutherland, who becomes cost and 
operations manager, northern division; and 
M. L. McLaughlin, who succeeds Mr. Sutherland 
as district manager 

R. G. Protheroe becomes manager of Purfleet 
Terminal in place of P. Low, who is retiring 
after 35 years’ service with the company. Mr 
Protheroe joined the company in 1938 as an 
engineer draughtsman, transferring to Purfleet 
five years later 


E. F. Choppen E. W. Hardiman 
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As a result of their out- 
standing characteristics “Klingerflow’’ Seatless 
Piston Valves are most economical in use. They 
operate on an entirely different principle from the 
usual type of seating valve. The valve consists basic- 
ally of a finely ground piston, operated by the valve 
spindle and handwheel and moving through two or 
three non-metallic resilient valve rings, capable of 
resisting oil and most fluids at high temperatures and 
pressures, and separated by a ported lantern bush 





**Klingerflow’’ Valves are made in a great 
variety of designs and sizes, to suit all 
purposes, and have the following out- 
standing advantages :- 


No seat — consequently no 
regrinding. 


Can be serviced in the line. 
Unaffected by wiredrawing. 
Unaffected by throttled use. 


INSTALL KLINGER SEATLESS PISTON 
ee eer fn VALVES 


plete range of Klinger products 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables : Klingerit Agents throughout the world Telephone: Foots Cray 3022 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A 


JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 9%, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 





Telephone WILBANK 318) Cable ROBCO Telephone HOBOKEN 21-7915 Cable KLINGOALE 
Brenches at SYONEY HALIFAX OTTAWA TORONTO HAMILTON 
WINNIPEG EDMONTON, VANCOUVER QUEBEC CITY Distributors and Agents in principal cities 


MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


0/4 /46/* 
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OIL COMPANY STAFF 





Vv. ©, GEORGESCU has been appointed an 
issistant coordinator of the producing activities 
of Standard Oi) Co. (N.J.) and Henry E. Winter 
has become regional executive for South Ameri 
can producing 

Mr, Georgescu, a naturalized American citi 
zen, was long associated with the oil industry 
n his native Romania, serving with a Jersey 
Standard affiliate there before joining the parent 
organization at New York in 1947 Since then 
he has been assigned to the company’s produc 
tion coordination staff, dealing primarily with 
Middle East and Far East operations 

Foliowing oi] fleld and petroleum equipment 
ale work in Romania, Mr. Georgescu joined 
Komano-Americana, a Jersey Standard affiliate 
headquartered at Bucharest, in 1937. Two years 
later he was appointed its managing director 
and in 1944 was elected president and chairman 
Komano-Americana was pationalized by Ro 
mania’s communist government in 1948 

Mr, Winter joined Lago Oil & Transport Co 
Lid, in Aruba, N.W.1., as a student engineer in 
1934. From 1939 to 1954 he served with Jersey 
Standard affiliates in Venezuela, becoming 
manager of Creole Petroleum Corporation's 
economics department in Caracas in 1948 and 
later manager of its western division at Mara 
caibo in 1953. He joined the Jersey Standard 
producing coordination staff last August 


KENNETH H, WHITE, Ponca City, staff 
assistant in Continental Oil Company’s trans 
portation department, has been promoted to 
traffic manager for Egyptian-American Oil Co., 
u subsidiary of Continental, He will continue 
to make his headquarters at Ponca City 

Egyptian-American Oil Co, is exploring for 
ou in @ 75,000-square mile area in Egypt. In 
his new position, Mr, White will coordinate the 
movement of personnel, materials and equip 
ment to the company's operations in Egypt 


S. P. OSBORN has been elected assistant 
comptroller of Texas Eastern Transmission Corp 
Mr. Osborn joined Texas Eastern in January 
1048, and has served the company as chief 
accountant from that time until the present 
Prior to coming with Texas Eastern, Mr. Osborn 
wa assistant treasurer for Columbia Gas 


System Companies 


RK. S. RITCHIE has succeeded A. A. Turner 
is manager of the British Columbia marketing 
division of Imperial Oil Ltd. Mr. Turner, 
marketing manager since July 1952, has moved 
to Imperial's Toronto headquarters office as 
coordinator of the company's marketing train 
ing 

A 1038 graduate of the University of Western 
Ontario in political economy, Mr. Ritchie did 
post-graduate work in economics at Queen's 
University, After joining Imperial in 1947, he 


pent several months studying methods of 
Standard Oil (New Jersey) in their New York 
office He is the author of an essay, “Western 


Oil: Ita Eeonomi Implications.” 


JOHUN J. ARPS has been appointed vice 
president in charge of the economics and evalu 
ation department of The British-American Oil 
Producing Co. Mr. Arps, a native of The 
Netherlands, after various assignments with 
another oil company in Eastern Europe, the 
Far East, South America, and the United States, 
joined British-American as district engineer for 
their Gulf Coast area in 1940, He has since held 
positions of district superintendent, chief engi 
neer, acting production manager, and assistant 
to the executive vice president 


CHANGES 











V. C. Georgescu 


S. P. Osborn 


GEORGE B. PARKS, formerly manager of 
the production department of Kerr-McGee Oi! 
Industries, Inc., has been appointed genera 
manager of the production department and 
drilling operations, a new position. Willian 
F. Baxter, formerly drilling superintendent, was 
named manager of drilling operations, Gulf 
coast division, a new title. His office will be ir 
Kermac’s Morgan City, La. branch 

G, Otis Danielson, formerly assistant manage: 
of the drilling department and chief drilling 
engineer, became manager of drilling opera 
tions for Kermac’s mid-continent and Rocky 
Mountain divisions, another newly established 
position 

Charles F. Miller, general superintendent of 
the production department, was moved up to 
manager, production department, to fill the 
vacancy left by Mr. Park’s promotion. Burrel! 
Taylor was named genera! superintendent, pro 
duction department, to fill Mr. Miller’s forme: 
job. He had been chief production engineer: 


JASON COOPER, JR... formerly assistant 
manager of employee relations, has been named 
coordinator of management development of Esso 
Standard Oil Co. He succeeds J. N. Gorrings 
who has been made employee relations manager 

In his new position, Mr. Cooper will be 
responsible for coordinating a company-wide 
program of selection and development of indi 
viduals to provide a reserve of executive talent 
to meet the future needs of the company 

Mr. Cooper joined the company in 1927 in the 
New Jersey division, where he subsequently 
served successively as personnel manage! 
merchandising assistant and manager of th 
Hackensack district. After service with the 
United States Navy, he returned to the New 
Jersey division in 1946 as personne] and publi 
relations manager. He transferred to the New 
York offices the following year and was made 
assistant employee relations manager in 1950 


E. J. WACKER has been named vice president 
of Magnolia Pipe Line Co. He will have charge 
of the company’s engineering, communication 
and electrical departments. Mr. Wacker joined 
Magnolia as a mechanical engineer in March 
1939. Eight years later he was made assistant 
chief mechanical engineer. During the last two 
years he has been working with Socony-Vacuun 
Oil Co., Inc., in New York 

D. R. Wall has been appointed manager of 
crude oil purchases for Magnolia Petroleum Co 
He joined the company as an office boy in 1941 
and has held many post of increasing importance 
in recent years. In 1952, he was appointed a 
tant manager of the crude purchases and sale 
department 


E. J. SCHIFFER, genera! traffic manager ol 
Gulf Oil Corp., retired January 1. He wa 
succeeded by W. M. Johnson 

A veteran of 39 years of service, Mr. Schiffer 
joined Gulf in 1915. He was named assistant 
general traffic manager in 1945 and two year 
later was appointed general traffic manage! 
Mr. Johnson joined Gulf in 1927 as a messenger 
and in 1950 he was promoted to assistant genera! 
traffic manager 


JOHN D. KING of Chicago has been elected 
a vice president and director of Cities Service 
Oil Co. (Del.) and appointed manager of the 
company’s marketing division He succeed 
Edward L. Stauffacher of Chicago, who ha 
been elected to the presidency of Cities Service 
Oil Co. (Pa.). Mr. King has served the division 
as counsel for the past 11 years 
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ELECTRICITY. 


The Kuwait Town Power Station to the design 
of the Consulting Engineers, Ewbank & Partners, 


and Architects, Farmer & Dark, F F.R.I.B.A 


THE GULF ENGINEERING COMPANY (KUWAIT) LID. 
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CHRISTOPHER STORY, vice president of 
Cities Service Oil Co. (Pa.) in charge of marine 
operations, has resigned for reasons of il] health 
ifter more than 40 years in the shipping busi 
ri 

Mr. Story has been associated with Cities 
Service ince 1919, and during most of that 
period was in charge of the Cities Service tanker 
fleet, which he expanded and rebuilt into one 
of the most modern tanker fleets in the country 
Aithough discontinuing active duties, Mr. Story 
will serve as consultant on the construction of 
three new tankers and on other phases of 
tanker ope ration 


J. M. BRACKENBURY, formerly assistant 
rianager of the Shel!) Oil Co. Montreal refinery, 


has been appointed superintendent of Martinez 
refinery in California. Mr, Brackenbury joined 
Shell in 1943 at Wilmington refinery in the 


United States 


JOHN R. YODER of Cody, Wyoming, pro- 
duction superintendent of the Israel-American 
Oil Corp., is supervising an experienced Ameri- 
can crew now drilling Israel-American’s first 
deep test well in Israel. The company spudded 
in the well 25 miles south of historic Beersheba 
on December 3 on its Boger license, one of the 
company’s seven covering more than 500,000 
acres in Israel. This is the fifth exploratory well 
now underway in Israel, and is projected to go 
down to between 7,500 and 8,500 feet to explore 
the unknown sections below the Triassic beds 
there 

Mr. Yoder, who has been associated with oil 
drilling and production operations for over 25 
years and has supervised the drilling of more 
than 40 development and wildcat wells in the 
Southwest, was production superintendent of 
Husky Oil Co. of Cody, Wyoming for four years 
prior to his joining Israel-American 
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TIDELANDS EXPLORATION CO. 
2626 Westheimer 
LYnchburg 3781 
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The “Know-How” that gets RESULTS 
. +» your assurance of accuracy and 
efficiency. 


HOUSTON, TEXAS 
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J. R. Yoder 


JOHN M. BALLACHEY has been appointed 
executive assistant to the general manager of 
the Alberta Gas Trunk Line Co. Ltd., it was 
announced by Ralph Will, president. Since July 
1951 Mr. Ballachey has been assistant to the 
president of the Canadian Petroleum Associa 
tion. 


RICHARD E. HOWE has been appointed 
general manager of Standard-Vacuum Oi! Com 
pany’s marine department and coordinator for 
the company’s international! tanker fleet of some 
50 deepsea vessels operating in the eastern 
hemisphere. He succeeds John M. B. Howard 
who resigned to join Esso Shipping Co 

Stanvac also announced the appointment of 
A. J. Vecsey as executive assistant general 
manager of its marine department and assistant 
marine transportation coordinator, and J. N 
Stevens as assistant general manager of the 
department 

Mr. Howe started in the oi] industry 21 years 
ago in the marine department of Standard Oi! 
Co. (N.J.) He was loaned to the government 
for important tanker supply work during the 
early part of World War II, and later served a 
an officer in the U. S. Navy for more than three 
years. Following the war he spent four year 
in London with Esso Transportation Co. before 
his appointment as assistant general manager 
of Stanvac’s marine department in January 
1950. 

Mr. Vecsey has been traffic manager for Stan 
vac since 1946. Beginning his oil career as a 
junior clerk in 1928, he later became chief of 
foreign marine transportation operations for 
Stanvac 

Mr. Stevens, a naval architect and licensed 
chief engineer, whose background include: 
engineering research and ship designing, en 
tered the oil transportation field 13 years ago 
He joined Stanvac in 1946, served as a marine 
superintendent in the Persian Gulf area and 
was named operations manager at the company’ 
headquarters office two years ago 





R. E. Howe 
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G, A. LORENZ has been appointed assistant 
of Shell Oil Co. of Canada. He was 
istant superintendent at Wilming 
in the United States. Mr. Lorenz 
to Montreal after many years of experi 
with ass companies in the United 
and The Netherlands 
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EZ. A. MARKLEY, manager of the geological 
department of Sunray Oj) Corp., retired 
February 1 after 31 years with Sunray and 
predecessor companies. He entered oi] work in 
1922 with the old Kawfield Oi] Co., which 
operated at Tulsa and Cushing. From 1924 to 


i 


1926 he was associated with the former Waite 
Phillips company which was merged into the 
former Barnsdal| Oi! Co. in 1926. He served as 
chief geologist for Barnsdall from 1932 until 
1950, at which time the Barnsdall company was 
nerged into Sunray and Mr. Markley became 
i manager of the geological department 





A FASTER, 
SAFER, 
SMOOTHER, 
TROUBLE-FREE 
and more 
ECONOMICAL 
DRILL RIG 
it’s 


Damco rigs are designed to meei the toughest require- 


ments of modern SEISMOGRAPH SHOT HOLE, BLAST 
HOLE, WATER WELL, of CORE DRILLING with SPEED 
AND EFFICIENCY The engineering and field experi- 
ence of Dameco’s engineers enabled them to design o 
rig with meny outstanding and exclusive features 
including: the standardizing of Air Clutches in Drum, 
Hydraulic Torque Convertor Coupling and Transmis- 
sion, uniform size for all chains, pistons, ring geors 
ond pinions, plus numerous other money saving and 
time saving adventages. Available for Air drilling, 
Mud, or both, FOR COMPLETE DETAILS AND 
SPECIFICATIONS, WRITE FOR BULLETIN. 


DRILLING ACCESSORY & 
MANUFACTURING CO. Inc. + 


2006 §. industrial Bivd. 
Dallas, Texas 


MAIL COUPON FOR 
COMPLETE DETAILS 
ON DAMCO DRILL 
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CHARLES 8. MITCHELL has been appointed 
manager of al] transportation facilities of Cities 
Service, with headquarters in New York. Mt: 
Mitchel) has been with Cities Service for the 
last 25 years in various capacities, and since 
1950 has been manager of the crude oi] supply 
and transportation division of the Cities Service 
Oil Co, (Del.), with headquarters in Bartlesville, 
Okla, He is also president of Cities Service Pipe 
Line Co. and an officer and director of several 
other subsidiary and affiliated companies of 
the Cities Service system 


GEORGE C. CAINE has been relieved of his 
duties as general superintendent of Tide Water 
Associated Oi] Company's Bayonne, N.J., re- 
finery, to direct and co-ordinate al] activities 
relating to the planning, design and develop- 
ment of the company’s new refinery scheduled 
to be built somewhere along the eastern sea 
board 
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JACK R. BRUNER, formerly chemical engi 
neer with George Armistead and Co., has joined 
the refining staff of Hancock Oi] Co. Mr. Bruner 
previously worked for New Mexico Asphalt and 
Refining Co. and Southwestern Engineering Co 
and served as project manager for the Armi 
stead organization during the recent extensive 
construction project at Hancock Oi! Co 


R. L. SANDERS, Ponca City 
moted to superintendent of Continental 
Line Company’s Louisiana district, with head 
quarters at Lake Charles, La. Formerly chief 
clerk for Continental Pipe Line Co., a subsidiary 
of Continental Oil Co., he replaces Frank Beard 
who was recently transferred to Madison, Wi 
as superintendent of the Madison and Amboy 
Ill., petroleum terminals 


has been pro 


Pipe 


JOHN O. CAMPBELL, JR., assistant head 
of the crude oil and gas sales department of the 
Carter Oil Co., has been named head of the 
department. He replaces Dan W. Cameron 
resigned. Joe C. Kahl, secretary of the executive 
committee, became assistant to the manager 


THOMAS P. SIMPSON has been elected vice 
president and director of manufacturing of 
General Petroleum Corp. Mr. Simpson joined 
the company as a chemical engineer in 1924 
In 1935 he was transferred to the Socony 
Vacuum Oil Co., Inc., as chief development 
engineer of the Socony-Vacuum Laboratorie 
He became director, research and development 
department, of Socony-Vacuum in 1947, 
headquarters in Paulsboro, N.J 

Upon his return to 
August 1953, he 
manufacturing 
been promoted 


with 


Petroleum is 
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Special control circuits atlow rapid field selection of 
AGC characteristics, mixing method and percentage, and type 
of record presentation. Hundreds of filter combinations are pro- 
only moments are required to change recording characteristics. 

The G-22 System is designed for high-production oper- 
ation under all conditions from high noise level, multiple shot- 
hole areas to “shoot and move” recording. Regardless of the 
application, with magnetic or photographic recording media, the 
G-22 provides the ultimate in operating flexibility. 
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Gain Control Circuits; AGC, Expander, or simul- 
taneous AGC-Expander operation. 


Frequency Response; Within 3 db from 5 to 300 


cps. Filtering as specified. 
e First-Arrivals Unfiltered. 
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Individual Channel Paralleling and Testing 
Switches. 


Anodized Aluminum Construction. 
For use with MR-4 Magnetic Recording Sys- 
tem or RO-22 Photographic Oscillographs. 
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SOUTHWESTERN INDUSTRIAL ELECTROWICS CO. INC. 


Houston, Texas 
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insulating 
materials 
are... 


..only part of the picture 


()" REFINERY ENGINEERS know that Newalls bring more than 

materials to the site, because they realise that even first class 
insulation materials cannot do justice to themselves unless they 
are efficiently applied. In fact, the task of planning that the right 
materials are used is a job studied carefully by Newalls before thei 
recommendations are submitted, Through consultation with Newall 
you can make very certain that method as well as materials is 
brought to bear on the problem. That's maybe why Newalis record 


of refinery insulation jobs makes such an impressive picture 


Among the large petroleum projects to which Newalls have 

| RECENT supplied insulation materials recently are the Anylo Iranian 

CONTRACTS Oil Company's new refineries at Aden and Kwinana and also 
the new Brazilian State Refinery at Cubatao, Brazil 


ne a ar manor oe NT OW ALIS 


NEWALLS INSULATION CO. LTD. Head Office: Washington. Co. Durham, England. A member of the 1URNER 4EWALL ORGANISATION 
Otters ant Depots at LONDON GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF Avtnts and Vendors in mot markets @ ul 
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INTERNATIONAL NEWS AND NOTES 





Progress in lran 


The pattern of Consortium operations since 
ihe ratification of the Iranian agreement is 
lually developing, but progress is essentially 
ow in large operations of this kind. The mem 
bership of the directorates of the operating 
companies has not yet been published and some 
part of the delay in this matter probably has 
its origin in the difficulty of deciding upon the 
Iranian members of the board, Iran is naturally 
autious about these appointments, which are 
of great present and future importance to the 
country's financial standing and economy, It is 
inderstood, however, that the nominations are 
inlikely to be held off much longer 
In the meantime, production of crude oil from 
the fields is approaching the target figures of 
17,500,000 cubic meters, or about 15 million 
tons for the first year, and there seems to be 
ttle doubt that under the guidance and advice 
of the technicians in charge this figure for 
1955 will be achieved, the production figures 
November and December being 1,400,000 


Crude oil production for the first 10 months 
of 1954 was officially given by NIOC as 3,294,- 
839 tons, but whether this was the gross figure 

before allowing for re-circulation) or the net 
was not stated, Iran's internal consumption 
during 1954 was a maximum of 1.5 million tons 
of refined products, while in addition certain 
exports of crude were made to Italy and Japan, 
but these would not total up to the official figure 
ind so it is probable that this figure was gross 
and did not allow for re-circulation 

More units of the Abadan refinery are being 
put on stream under the auspices of the techni 
cal staff and the amount of crude oil charged 
to the plants for refining should show 4a steady 
At present, details of these operation: 
ire not available, except that during Novem 
ber and December 900,000 tons of oil was 
proce ed at Abadan 

The National Iranian Oil Co. is continuing 
of crude oil to Italy and Japan, and 
it appears to be its intention to continue dis 
12.5 percent of production in this 
rather than by selling it to the 
Consortium companie Negotiations are in 
with Supor in Italy and Ide-Mitsu in 
Japan regarding new agreements for this oil 
but under present conditions, NIOC is in a 
position to obtain better prices than it has said 
to have received in the past, and so these 
agreements may be delayed by bargaining 

Out of the sales of oil in the past to Italy 
Iran is to be supplied with the equipment for 
two spinning mills to be erected at Karadj and 
Kazrin 


deliveri 


posing of it 


manne! 


progre 


From the revenue arising from the Consort 
ium's operations, Iran, among other projects 
has decided to develop electric power in dif 
ferent parts of the country and has called for 
tender for the supply of equipment from 
arious countries 

For the smaller units, where not more than 
1000 kw will be required, diesel engines will 
be employed, and for the larger units steam 
turbines will be used, It is proposed to add 
50,000 kw to the existing power supply of 
leheran 

Another plan of the government is the laying 
of some 6,000 kilometers of asphalted roads 
This work is to be carried out by Iranian con 
tractors under the supervision of John Mowlem 
Lid. London, who will supply the necessary 
tools and equipment on credit and will receive 
a fee of six percent of cost for their services 

Another scheme under consideration is the 
reopening of the Abadan Technical School as 
a government school for the study of petroleum 
which will probably be staffed by some of the 
from the original school and from the 
higher Technical School at Teheran, A proposal 


teacher 


is on foot also for the building of further cement 
wurks in order to increase the cement produc 
tion in Iran 

At the present time there are two nationally 
owned oil companies operating in Iran; the 
National Iranian Oi!) Co. (NIOC) and the Iranian 
Oil Co. (IOC) and a proposal has been made 
for their amalgamation 

The latter company, which is more than five 
years old, is engaged in operations at Alborz, 
near Qum, where three wells have been drilled 
and a fourth is in course of drilling 


Venezuela Still Studying Concessions 


No decision has been reached regarding the 
granting of additional! oj] concessions in Vene 
zuela, Dr. Edmundo Luongo Cabello, Minister 
of Mines, stated on January 15 in an interview 
with foreign news writers attending the inau- 
guration ot Creole Petroleum Corporation's Tia 
Juana No. | repressuring plant. Rumors have 
been current from time to time in recent years 
that the government was about to take definite 
action. Several independent companies are 
known to have filed applications and have had 
representatives on the ground or have opened 
offices 

Dr. Luongo stated that the administration has 
been continuously studying the matter with a 
view to promoting the best interests of the 
Venezuelan nation. His thought is that it will 
be advantageous to make sure that there is 
enough oil in sight to meet current market de 
mands without waste, and enough reserves to 
ensure availability of supply over both the near 
term and the more distant future, Venezuela 
now has a known reserve of about ten billion 
barrels and is producing at the rate of nearly 
700 million barrels yearly 


Aerial view of the Caribbean Refining Company's 
newly developing industrial center across the 
completed and in operation this spring, it will initially refine 10,000 barrels of crude oil daily. In 
the background may be seen some of the new industrial plants recently constructed. A second 

refinery is being built on Puerto Rico’s south 


Floods in Kuwait 





The exceptionally heavy and protracted rain 
fall in Kuwait late in November resulted in 
very little damage to the Kuwait Oi] Company 
installations, but widespread flooding resulted 
in some loss of life, destruction of homes and 
interruption of communications. Company pe: 
onnel and equipment were pressed into service 
providing fire pumps and water tankers to clea: 
flooded areas, transport to assist relief opera 
tions, tents and sandbags, and meals for the 
homeless 


Rogers to Explore in France 


Rogers Geophysical Co. has been engaged by 
Societe Nationale des Petroles d’Aquitaine to 
do extensive work in the Bordeaux Basin in 
France 

The Rogers crew will be stationed in Pau 
with Guy Ratcliff supervising the work in the 
Bordeaux Basin. Rogers European headqua! 
ters are located at 8 Rue de Richelieu in Pari 
with Roger Henquet in charge 


Stanvac to Explore British Somaliland 


Exploration rights in British Somaliland, cov 
ering 11,380 square miles, have been acquired 
by Standard-Vacuum Oil Co. through an assign 
ment of rights held in that country by Moriqui 
Exploration Co 

Standard-Vacuum has announced that it will 
continue and expand the geological activity 
started by the Moriqui firm. Geologists at the 
present time are undertaking an extensive sur 
face study in the area to check the findings of a 
recent aerial survey 


Creole to List on Caracas Exchange 


The board of directors of Creole Petroleun 
Corp. has authorized the management to 
arrange for the listing of the company 
stock on the Caracas stock exchange 

Trading in the company hares will not 
take place on the Caracas stock exchange unti 
after its application for listing is submitted and 
accepted and the necessary legal requirement 
have been completed 


capit i] 





new $11,000,000 plant nearing completion in a 
harbor from San Juan, Puerto Rico. To be 


coast with a 22,000-barrel daily capacity 
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some of the rough hills encountered by 5S5SL in Westerr 


Australio. A recording unit can be seen in the foreground 


Al STRAI 1A Wi the last of the continent to becornn il 


oil producer it presents nati ifticulti ola reolos i« il nature 
to those who would explore fo oil Parts of the country are 
hard Or thet and eqpurnporin rit cisinin urveyvs ¢ pecially meet 


technical problem which tully extend the resources of a crew 
In addition, they ma have to contend with the great hazard: 


ot cyclones and bu hy hire il a minor irritant uch us the cruel 


ting of the Spinite rl the pecial taste of the Emus for 


electrical cable 


Prospecting for oil in Au tralia is only one of the many 
issignments contracted for by Seismograph Service Limited 
Since SSL is able to draw « d-wide experience accumulated 
by itself and it iwssociated compart Sel mograph Service 


Corpor ition | Ss \ SCISTNO rapl Ser ‘‘ ( oOrpor ition ol Ven 
zuela, America and Canada, and Compagnie Francaise de Pro 
pection Si mique of brane SI best pre pared to meet new 


problem nnd work in str e terran 


- o > ca 
Seismograph Service Limited 
CABLE ADORESS NLAND TELEGRAPHIC ADDRES! 
SEISLIM, LONDON | SE Stim BROMLE " és 
“HOLWOOD,” KESTON, KENT, ENGLAND 
SUBSIDIARY OF SEISMOGRAPH SERVICE ORPORATION, TULSA, OKLAHOMA USA 
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Aramco Sponsors Trachoma Research 


The Arabian American Co. has announced the 
indertaking of a five-year $500,000 research 
with the Harvard School of Public 
Health in an effort to discover a vaccine for the 
prevention of trachoma. The program will con 
cale attempt to attack this 
world-wide eye disease from the stand 
Previous efforts have been 
directed primarily toward a cure 


program 


titute the first large 
eTriou 


point of prevention 


Aramco will contribute funds at the rate of 
$100,000 annually. The company also will make 
available the facilities of its new medical center 
in Dhahran, Saudi Arabia, through Dr. Robert 
Page, Aramco's medical director, A large part 
of a second floor wing of the Dhahran clinic, 
including three ultra-modern laboratories, has 
teen reserved for the project 





New Housing Plan 


Creole Petroleum Corp. has adopted a new 
experimental! housing plan in connection with 
its refinery at Amuay, Venezuela. Under the 
new plan employees will be assisted in buying 
their own homes instead of occupying company 
housing on a renta!] basis. The company be- 
lieves that home ownership on the part of 
employees contributes to improved morale and 
responsibility 

To make the project attractive, Creole offers 
to loan $6,600 without a down payment and to 
permit the worker to occupy the home without 
amortization or rental payments. At the end 
of 15 years the home belongs to the worker 
Larger loans up to $13,200 are made, but the 
worker in this case makes monthly contribu- 
tions. On the largest sum, payments will be a 


little less than $20 per month 


What can HARBORMASTER 
OUTBOARD PROPULSION do tor you? 








Harbormasters are complete marine power and steer- 
ing units. . 
immediate use . . 
with heavy-duty performance. Shown here are just some 
of the uses where their great maneuverability and heavy- 
duty performance are paying off. 


. in one package . . . easily installed for 


. combining outboard maneuverability 


If you need easily installed power, better steering 
control, safety in shallow water, easier maintenance, more 
efficient performance, simpler hull design, more cargo 
space, bigger payloads, or simplified crew operation . . . 
you should investigate the benefits of Harbormaster Out- 


board Propulsion and Steering. 


In the new Harbormaster Catalog you'll find 
detailed information and also many interesting 
Harbormaster installation photos. Send for 
your copy today. 


MURRAY & TREGURTHA,INC 


MA A,‘ 








= ene 
MURRAY & TREGURTHA, INC. 
26 Hancock St., Quincy 71, Mass. 


Please send me New Catalog giving details and show- 
ing many photos of Harbormasters in action. 


Name 








Stanvae Expands in Indonesia 


A capital investment program that is expected 
to reach between 70 and 80 million dollars over 
the next four years has been initiated in In 
donesia by Standard-Vacuum Oi! Co 

Announcement of the program, which will 
result in substantial benefits to the Indonesian 
economy, was made in Djakarta by G. L 
McCoy, head of Stanvac’s operating units in 
that country. The American-owned oil com- 
pany regularly employs some 13,000 people, 
more than 95 percent of whom are Indonesian 
nationals. 

High on the list of projects which Stanva 
will carry out is the construction of a 90-mile 
pipe line across difficult terrain to tap the new 
Lirik oil field in Central Sumatra. With com 
pletion of this transportation link in 1957 or 
1958, crude from the Lirik field will become 
commercially available for the first time 

Other substantial parts of Stanvac’s proposed 
capital outlay are earmarked for further de 
velopment drilling of the field itself, as well 
as for an extensive modernization program at 
the company’s Sungei Gerong refinery 
Palembang in South Sumatra 


neal 


Extensions to Woodstock 
Research Center 


Extensions costing £150,000 are being made to 
the facilities at Woodstock Farm, near Sitting- 
bourne, Kent, Shell's agricultural research cen- 
ter in Britain. When completed in April, the 
enlarged research station will undertake al] the 
agricultural research previously carried out at 
Shell laboratories in other parts of the country 
and in Holland. Woodstock will not only test 
but synthesize and analyze many complex new 
chemicals. The staff will be increased to nearly 
100 

The new buildings will consist of three lab- 
oratories, an administration block, an engineer- 
ing workshop and two greenhouses. Laboratory 
space will be increased more than fivefold from 
the present 4,000 square feet to 21,000 square 
feet, with separate departments for special re- 
search in insecticides, fungicides and herbicides 


Dow Enters the Netherlands 


The Dow Chemical Co. will establish a 
wholly-owned subsidiary company to be known 
as Nederlandsche Dow Maatschappij N.V., in 
Rotterdam, Dr, Leland I. Doan, president, an 
nounces. The new company plans to build a 
manufacturing plant as well as tank storage, 
warehouse and dock facilities on a 50-acre tract 
leased for 20 years. Among the products the 
firm plans to process are styron, magnesium 
alloys, glycols, including the Dowanols, and 
certain other chemicals now undergoing econ 
omic study. Polystyrene production will in 
clude processing of styron in a variety of colors 
for molded application. Some petrochemica! 
raw materials will be imported in tankers 


Epoxide Resins Patent Agreement 
I « 


An agreement has been reached between 
Aero Research Ltd. and Shell Chemicals Ltd 
covering, in the United Kingdom, the patents 
held by Ciba and Shell in the field of epoxide 
resins. 

The agreement will be of particular value to 
the paint industry in that it will give freedom 
under both the Ciba and Shell patents to al! 
purchasers of epoxide resins from either com 
pany to sell or use these materials in the sur 
face coating field 


Bolivia to Barter Gasoline for 
Chilean Steel 


The YPFB (Bolivian Oil Administration) and 
the Corporacion Chilena de Fomento signed an 
agreement on October 20 for the barter ex 
change of 1,200,000 liters of Bolivian gasoline 
per month for Chilean steel products. The 
yearly value of this gasoline is put at US 
$500,000. Delivery was to start through the 
port of Antofagasta by tank beginning 
January 1, 1955. 


cars, 
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These are some of the reasons why Davison's 


Catalysts are the most widely used synthetic 
cracking catalysts in the petroleum industry. 
Throughout the world, Davison's catalysts crack 
more gos oil than any other catalyst. 

Write today for a folder giving all the facts 
on Davison’s M-S Catalysts . 
distribution, chemical, physical and catalytic 


. particle size 


properties, etc. 





roo BD Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. &. Grace 4 Co 
Baltimore 3, Maryland 


Sales Offices: New York, NM. Y.; Chix aqgo, Wl. Houston, Texas 
Producers of: Catalysts, Inorganic Acids, Superphosphate: 
Triple Superphosphates, Phosphate Rock, Silica Gels and ‘ P 


fluorides. Sole Producers of DAVCO® Granulated Fertilizer 











Standing out in bold relief are the reactor-heater section (left) and compressor house of the 1,500 barrel per day UOP Platforming 
unit — the largest of three built for Quaker State Oil Refining Corporation — at the company's Farmer's Valley, Pa., refinery 





The Allegheny River is only a stone's throw from the Plat- Rolling hills loom behind the 1,000 barrel per day Platformer 
forming unit at Quaker State's refinery at Emlenton, Pa. at the St. Marys (W. Va.) refinery of Quaker State. The unit 
The unit has a daily capacity of 1,000 B/SD. is a duplicate of the one at Emlenton. 
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Three UOP Platforming Units Solve 
Pressing Octane Problem For 
Quaker State Oil Refining Corp. 


By Guy B. Hunter 
Executive Vice President 
Quaker State Oil Refining Corporation 
Oil City, Pennsylvania 


UR company recently concluded 

a three-way program of product 
improvement which was highlighted by 
the installation of three UOP Platform- 
ing units, thus giv- 
ing Quaker State 
Oil Refining Corpo- 
ration the distinc- 
tion of being the 
first independent 
refiner to build three 
of these units at one 
time. 

Quaker State for 
more than half a 
century has been 
world renowned for 
Guy B. Hunter its lubricating oils. 
Its gasolines, distributed under the 
brand name of “Sterling,” have enjoyed 
an equally high reputation in the mar- 
keting areas of our three refineries at 
Farmer's Valley and Emlenton, Pa., 
and St. Marys, W. Va. The English 
pound sterling sign, symbol of our gas- 
olines, always has been the motorist's 
assurance that he was purchasing the 
highest quality motor fuels that the 
petroleum refining industry was able to 
produce, 

We experienced little or no difficulty 
in meeting octane requirements as the 
trend moved upward toward more 
powerful gasolines, but as the level ap- 
proached 93 we were confronted with 
a serious problem because our thermal 
cracking equipment could not be oper- 
ated economically above that figure. It 
was therefore apparent that if “Sterling” 
gasolines were to continue their leading 
position, another way must be found to 
increase Our octanes, 





Planned for the Future 


We not only had the immediate prob- 
lem of producing a higher quality 
motor fuel but we, like so many other 
independent refiners, also had to “take 
out insurance” against the day when 
octane levels would be still higher. A 
thorough study of the catalytic reform- 
ing field convinced us that the UOP 
Platforming process was indeed the 
answer to the situation and would give 
us an ample octane potential cushion 
for the future. 

We based our decision to install Plat- 
forming at all of our refineries on four 
major factors which were, briefly, the 
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commercially proved experience of 
Platforming; the proved reliability and 
the many years of satisfactory service 
we received from Universal Oil Prod- 
ucts Company; the high degree of 
market flexibility which the process 
would give to our operations, and the 
conviction that we would be equipped 
to meet all anticipated octane increases 
in the foreseeable future. 

Operation of the three Platformers 
has convinced us that our selection was 
a wise one. “Sterling” gasolines now are 
among the highest octane motor fuels 
available in our marketing areas, which 
are concentrated through the heart of 
the Allegheny Mountains in Western 
Pennsylvania and along the upper 
reaches of the Ohio River in West 
Virginia. Additionally, through Plat- 
forming, we have been able to increase 
substantially our overall cracking ca- 
pacity by utilizing existing thermal 
reforming equipment for more exten- 
sive cracking service. 


Full Boiling Range Gasoline 


Quaker State is among the first to 
produce a 98 leaded octane Platformate. 
Furthermore, when the unit at Farmer's 
Valley went on stream, it marked the 


‘first time that a Platformer in the East 


ern part of the United States was oper- 
ating on full boiling range gasoline 

The same type of charge stock is fed 
to the Platforming units at Emlenton 
and at St. Marys. It boils in the range 
of 80° F. to 400° F., and it is low in 
naphthene content. Despite the fact 
that the feed stock contains an unusual- 
ly high contaminant concentration, 
special provisions in the design of the 
units have enabled us to maintain satis 
factory operations at the desired octane 
number. 

We are more than satisfied with the 
operation of our three Platforming 
units, which give us a daily capacity of 
high quality gasoline as follows: 1,500 
B/SD at Farmer's Valley and 1,000 
B/SD each at Emlenton and St. Marys. 
From the standpoint of economics, we 
are pleased to report that Platforming 
has made it possible for Quaker State 
to produce 98 leaded octane gasoline 
at a yield of 81.8 per cent as against our 
previous Operations by which we pro- 
duced a 93 leaded octane product at 72 
per cent yield, 
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QUAKER STATE 
FIRST INDEPENDENT 
REFINER TO BUILD 

3 UOP PLATFORMERS 
AT ONE TIME 


designed, engineered and licensed by 


UNIVERSAL 
Oil PRODUCTS 
company 


@ 30 ALGONQUIN ROAD, 
a 


OES PLAINGS, HLL, U.S. A 
Leboratories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /nvetiment 
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Plans Second Repressure Plant 


Creole Petroleum Corp. is engaged in eng! 
neering studies and the development of plar 

for a second major repressuring plant on Lake 
Maracaibo. The new project will be about twice 
as large as Tia Juana No. 1 in the LL 370 
reservoir which was inaugurated on January 15 
(See Worip Petrroteum, April 1954; February 


1955) 7 
The new unit is to be built over Reservoir 

LL 453 which is adjacent to LL 370. Studi« 

begun some years ago have shown the reservol ol 


to be isolated by faults from others in the lake 

The plant will be similar in character to 
Tia Juana, employing centrifugal compressor 
driven by gas turbine Larger units will be 
required since the new plant will handle about 
400 million cubic feet of gas daily as compared 
with 137 million cubic feet at Tia Juana No 
Plant completion i cheduled for 1957 








New Deep Hole Geiger Counter 


yr. Edmundo Luongo Cabello, Venezuela minister of mines, left, and H. W. Haight, president of Creole The Radiac Company, Inc., New York, an 

etroleum Corp., right, speaking at the inauguration of Tia Juana No. 1. Dr. Luongo hailed the nounces the availability of the new DG-9 drill 
seige cially engineere 

echnical revolution of recent years which has developed such conservation plants to increase hole geiger counter pecially engineered to 





lf 
il 


meet the needs of users primarily interested 
in reliability of performance and _ stability 
throughout ub-surface uranium exploration 
operations. 

Keel Laid for New Sinclair Tanker Fourth New Tanker Delivered The DG-9 can be used for radioactive probing 


to a depth of 1,100 feet. Indication feature 


nate recoveries and particularly praised Creole for its large investment in conservation 


Keel for the first U. S. ocean-going merchant 





nip to be ordered from an American shipyard sae rod Piving - wammngaam, ~ $6 maeition include an easy-to read sensitivity meter ad 
n two years was laid at Baltimore November 16,000 ton tanker was delivered by Bethlehem justment to zero, earphones, and a flashing neon 
. ; Sparrows Point Shipyard to the marine fleet light. The circuit is completely tropicalized 
1 to begin construction of Sinclair Refining e — ance . , ‘ ’ 
Compan new 25,000-dwt tankship on the operated by Tide Water Associated Oil Co and offers 900 volts of power using only 
a B of Bethlehem Sparrows Point Shipyard, December 3. The tanker is the second to be tandard batterie: 
Ir delivered by Bethlehem to Tide Water Associ 
ated and was the fourth new tanker added to Fred Norton 
Opens Montana Branch the company fleet this year. The vessel will be 2 : a : 

: - ’ capable of handling simultaneously seven dif Fred Norton, 62, assistant retail — 

McCullough Tool Co, has opened a branch , & = ger of the Ohio Oil Co. died in Cleveland 
ervice location at Cut Bank, Mont. The new ferent types of liquid oil products through December 26, 1954. Mr. Norton was instru 
branch is fully equipped to serve the Cut Bank independent systems, and will be equipped to mental in the development of one of the first 
area with all wire line and fishing tool services discharge 23,000 barrels per hour, Cruising detergent motor oils while chief engineer in 
Dallas Novak has been appointed branch man radius of the vessel will be 12,000 miles. Service the Ohio Oil Company’s lubricating sales de 
ger will be in the Pacific partment in the mid 30’ 


Eminently suitable for han- 

dling spirits and other vola- 

tile fluids, this Screw Dis- 

placement Pump is of the all 

round clearance design and 

is capable of working with a 
high suction lift. The 
flow is practically 
pulseless and the unit 
self priming. 


STOTHERT € PITT LTD BATH ENGLAND 
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Delingpole 
Flanges 
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SOLID FORGED WELDLESS STEEL 


HIGH PRESSURE FLANGES 


BURTON DELINGPOLE & CO. LTD., OLD HILL, STAFFS, ENGLAND 


London Office: Whitt & Chambers Ltd., 6 Lygon Place, $.W.1 
Telephone: S$LOane 7294/5 
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COMPLETELY NEW 
GATE VALVE DESIGN 











New CRANE Corrosion-Resistant Valves 
in 18-8 SMo and Craneloy 20 


Gate, Globe and Angle Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn't buckle them if you tried. 


The globe and angle valves give equally 


CRANE CO. 


Leneral Offices 

trane Ce. 

A560 8. Michigan Ave 
Chieage 5, Ilineis, U.S.A 


VALVES > 


In Great Britain 
Crane Led., 
15-51 Leman St 


Lenden, E.1, Engiand 


FITTINGS 


outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 
vibration. By placing seating load closer 
to seats, it provides easier, more accurate 
closure. 

Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends. 
Full information given in circular AD 2059 
—available from your Crane Representa- 
tive or on request to address below. 


In Canada 

Crane Limited, 
1170 Beaver Hall Square 
Mentreal, Quebec 


° tre * 





New split-wedge disc in gate valves 
combines the benefits of free rota- 
tion with uniform seat load pressure. 










PLUMBING + HEATING 


-- CRANE’S FIRST CENTURY...1855-1955 
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When you need 
fast, reliable offshore 
seismic data... 


CaM ih Che 
(ecrakGt/ 






Offshore Exploration Group, an 
organization devoted entirely to marine 
exploration, offers you specialized equipment 
and interpretation. For example: Specialized 
cameras automatically record the date, 

time and location of every shot on each record. 

The remarkable Reynolds cross-section plotter 

may be utilized to aid and speed interpretation. 

With basic patents in the United States, Mexico and 
Canada, you can expect many improvements leading to 


more accurate, speedier, less costly seismic surveys from . 


OFFSHORE EXPLORATION GROUP 
3625 Westheimer Road Houston 6, Texas LYnchburg 4851 
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equipment at the 
Aden Refinery 


MORE THAN 330 FISHER CONTROL VALVES, 
50 FISHER LEVEL-TROLS AND ANCILLARY 
FISHER EQUIPMENT 


Fisher instruments are installed on the following Units 





Platformer, Crude Stills, Solutizer Treating Units, SO, Treating 
Units, Autofiner, Inhibitor & T.E.L. Blending, CuCl, Treating 
Units, Steam and Electric Power Plant, Salt Water System, 
Chemical Handling and Storage and Miscellaneous Services. 

FISHER present the most versatile and comprehensive range 
of Pressure Regulators, Diaphragm Motor Valves and Level 
Control Equipment for the Petroleum Industry, built to specific 
requirements to meet the most rigorous pressure, temperature 
and corrosion service conditions, Catalogue FG2/GB, describing 


the range of FISHER products, is available upon request. 


MADE IN ENGLAND BY FISHER GOVERNOR CO. LTD., 
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Pho’ ograph by courtesy of Anglo-lranian Oil Co. Ltd., showing 
the new 100,000 bbl. per day refinery at Aden under cons'ruction 











FISHER WIZARD 


Pneumatically operated 
pressure reguktor in- 
stalled on control valve 
Ihe instrument is simple 
in construction, rugged 


and accurate 






FISHER LEVEL-TROL 


Hich in sensitivity and 
accura Handle all 
varicties of liquid 
Rugeedly built, casy t 
operate and simple to maintain 











CENTURY WORKS, 


Used to Neglect... 



















Chis twin cylinder diesel compressor set will have 
to work at full pressure for long periods, under 
arduous conditions and with very little attention. 
The accuracy and strength of BIRSO non-ferrous 
castings are relied on to give unfailing service, 
year in, year out, Illustrated are some of the 
BIRSO phosphor-bronze castings used in the set, 
ranging from main bearing shells to connecting 
rod and starting-handle bushes. They are all cast 
to the same exacting specifications and precision 


machined in our own extensive machine shops, 


Our great experience and unrivalled resources, 
coupled with a personal service are available to 


help solve your problems, too 





bronte 


r. M BIRKETT, BILLINGTON 


Head Offiee: HANLEY, STORE-ON.- TRENT 
LONGPORT FOUNDRY . 


Castings from a few 
bronie 
bronze and light allays 
and bearings 


b> ey. hah 


ounces to 10 tons in phosphor 
alumininm-bronze MmAnganese 
*vecision-machined bushes 
Specialists in bigh-tensile aluminium 

centrifjugal-ast wheel blanks, and 
chill-cast rods and tubes 


TON 


Stoke 22184 
B7308 


One of Britain’s Largest NON-FERROUS Foundries 


LONDON, S.E.13 (TIDEWAY 32352) 












TRADE many 


WORLD PETROLEUM 
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Fann V-G Meter to 
test viscosity and 
gels; 6 or 110 volts 


Retort kit to test oil, water and 
solids content of drilling mud 


,. . \ f " New equipment... improved 


a 

ancel When it comes to mud 

stedeen) tidied UG oe 

cases for chloride, alkalinity, ment easier to use, lighter in 

ond water hardness test kits Le 

‘ Baroid’s. Conforms to all AP! 

he my: specifications for testing mud 

density, viscosity, filtration, 

pH, or other mud properties. 

Write today for complete data 
Send date on items checked: on Baroid equipment. 





BAROID DTV Py vage—4 tEAD CO. 
Equipment O . 


Houston 1, Texas 








pH Meters and Papers... ..csesseevers Oo on a 
Roller Ovens RT ) os | 
Aging Cells ond OveM$.,.ccee¢eeeeee O Daal wore 
Pilot Testing Kit Soe edeve ce ous ta 

Mud Balances ep ueeteneaber oO 

Stainless Steel Case for Mud Bolences _. Oo 

Viscometers, Baroid and Fann ......... oO 

Filter Presses Spo eces 0 

Waterproof Stopwatches Vitus +05 ee 

Piltvatetiors ............5.6555++ 0 


Sand Content Kits of 
Metal ond Polyethylene 


+: 
Oil and Water Retort oO 
Portable Mixers oO 
Chloride Test Kit 7 
Alkalinity Test Kit 


Water Hardness Kit C) 
Filtrate Test Kit 


Polyethylene Reagent Bottles 





Nome - . . Tithe 
Compeny__— n : 
Mein Office: P. O. Box 
Address 
City Zone Stote 
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Boroid Roller Oven 
to simulate well conditions 


New portable pH meter: 
me 
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BARNES 
& BELL L= 


79, St. GEORGE’S PLACE, 
GLASGOW, C.2. 


Phone: CITY 7911 (5 lines) 
Cables: Barbell - Glasgow 
Codes A.B.C. (5th and 6th Ed.) Bentley (2nd) 


ALSO AT 


COATBRIDGE & BIRMINGHAM 








Stockholders & Eaporters of :— 


NEW IRON and STEEL BARS, 
SECTIONS and PLATES, BOLTS, 
Teaeaees. “MAILS, etc. 
eo 
SLEEPERS and RAILS of all kinds 
STEEL ARCHES and CORRUGATED 
STRAPS or BANK BARS for TUNNEL 
WORK and ‘COLLIERY USE. 
© 
BUYING AGENTS 


im 
Mining Supplies of all Descriptions 


WORLD PETROLEUM 











GO EVERYWHERE 
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W. W. Goode G. J. Decker 


Schlumberger Personnel Changes 


Schlumberger Well Surveying Corp. has 
announced a number of personne] transfers and 
promotions in both fleld and headquarters 
operations staffs 

W. W. Goode, former assistant area manager 
for the mid-continent area at Tulsa, has been 
appointed Permian Basin division manager at 
Midland, Texas, He replaces George J. Decker, 
who has been transferred to the office of South 
Louisiana division manager at Gretna, La 

Harry True has been transferred from Gretna 
to Tulsa to serve as assistant area manager. In 
the. southeast area, P. P. Favier has been named 
assistant to the area manager at New Orleans, 
replacing A, H. Curran, who has been trans- 
ferred to Canadian operations as manager of 
the Western Canada division 

DD. W. Cowart has been named technical 
assistant to the vice president, operations 
department, in the Houston headquarters or 
ganization, Mr, Cowart comes to Houston from 
Edmonton, Alberta where he was manager of 
the Western Canada division 

J.-A. Mullinax has been appointed assistant 
to the sales manager in Houston and will work 
on the corporation's advertising program, Before 
coming to Houston Mr, Mullinax was location 
manager at Farmington, N.M 
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Harry True 





D. W. Cowart J. A. Mullinax 


Opens New Headquarters 


J. F. Pritchard & Co. held open house for 
Kansas City and out of town guests December 3 
in its new general office structure at 4625 
Roanoke Parkway. Incorporating approximately 
46,000 square feet of floor space, the building 
contains executive offices, drafting room, con- 
ference room, library and private offices. The 
building houses 300 employees. Air conditioning 
and acoustical treatment is used throughout 

J. F. Pritchard & Co. operations now extend 
from coast to coast, and include many foreign 
countries 


California Research Plans $1.5 
Million Expansion 

Construction of more than $1,500,000 in new 
facilities has been undertaken at the Richmond 
(Calif.) laboratories of California Research 
Corp. Involved in the program will be erection 
of a new engine laboratory and a new wing on 

the main laboratory-administration building 


Appointed Ethyl General Counsel 

Frederick P. Warne has been appointed gen- 
eral counsel of Ethy! Corp. He succeeds William 
R. Perdue, who was recently elected vice presi- 
dent and treasurer. Mr. Warne has been engaged 
in the practice of law in New York City 
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A CAPITAL INVESTMENT IN 
COMFORT AND ECONOMY 


Wherever men must work in extremes of climate, 


Dunlopillo is found at work with them—in 


their office seating, in the vehicles they drive, in staff 


restaurants, in lounges and sleeping quarters. 


International businesses have quickly recognised Dunlopillo as 
a lasting economy measure, for these superbly comfortable 
cushions and mattresses give years of service without loss of 
resisience, regardless of heat, humidity or hard wear. 


Throughout its long life, the cellular structure of Dunlopillo 


keeps it firm, shapely and hygienic. Dunlopillo is 


repellent to moths, germs and vermin and creates no dust 


DUNLOPILLO 


sets the 
international standard 
for comfort 


OUNL OF RUBBER CO. LTO., (OUNLOPLLO 
DIVISION), WALTON, LIVERPOOL. 9, 
ENGLAND, Associated Companies 

and Distributors throughout 
the world 


ea, — a 
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“ DUNLOPILLO * 


Petroleum Industry Radio Use 
Increases 


Petroleum industry use of radio and radar 
in 1954 increased 15.2 percent for a total of 
33,587 transmitters used by some 609 user 
according to a report of the National Petro 
leum Council’s committee on the use of radio 
and radar. The report shows that an increasing 
number of new users are smaller operator 
indicating a broadening application through 
recognition of the efficiency gained through use 
of radio facilities. Copies of the complete 
report may be had on request to the Nationa! 
Petroleum Council, 1625 K Street, N.W., Wash 
ington 6, D.C 


Seismograph Service Appointees 

R. W. Mossman and R. B. Baum have been 
elected assistant vice presidents of Seismograph 
Service Corp. Mr. Mossman will be in charge 
of the northern division of the company’s do 
mestic exploration program and Mr. Baum wil! 
head the southern unit. The election followed 
the January 1 resignation of H. M. Thralls a 
head of SSC’s domestic exploration. Mr. Thral! 
will continue with the company as a director 





R. W. Mossman R. B. Baum 
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INTERNATIONAL SUPERIOR 
Crawler Pipeboom Combinations 


On big inch or feeder lines . . . these job-proved Inter- 
national Superior tractor-pipeboom units provide pipe- 
liners with the latest in working efficiency, safety, and 
ease of operation. 

With lifting capacities of up to 90,000 lbs., these units 
are fast in transporting pipe and lowering-in . . . slow for 
lifting and holding... and maneuverable at all speeds in 
the tight spots. The superior balance and ample ground 
clearance give an operating advantage on stringing, stab- 
bing, doping or wrapping. Boom and load lines are posi- 
tively controlled .. . no dropping the load. 

See your IH distributor for complete details on the 
International Superior Crawler Pipeboom best suited to 
your job, or write for free Catalog CR-420-D. 


** WITH COUNTERWEIGHTS EXTENDED M EXTRA RACE 
















* WITH COUNTERWEIGHTS RETRACTED 4 STANDARD BACK 





OVERHANGS In Feet 


A size for every job! Whether your pipeline project is a small water 
line or a giant big-inch gas line, an International tractor and matched 
Superior pipeboom can do it better. The chart above shows the range of 
capacities... from the husky PBI-9A to the weight-lifting champion PBI-24C 


Oo Power That Pays 


INTERNATIONAL INDUSTRIAL POWER 


INTERNATIONAL HARVESTER EXPORT COMPANY, 180 N. MICHIGAN AVE., CHICAGO 1, IiL., U.S.A. 
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All over the World... 


4-cylinder Power Mule 
incorporating the 4DJ420 
Diesel Engine developing 
66 B.H.P. at 1600 RPM 


on a continuous rating 


Meadows Power Mules are designed to meet 


the need for a compact and easily trans- 


portable source of power. Sturdily built and 


completely self-contained, the units are available 


with either a 4 or 6-cylinder Diesel 


covering a power range from 40-150 B.H.P 


Engine 


you will find... 


Units are also available for operation on natural 
gas. 

Meadows Power Mules provide trouble-free service 
in undeveloped areas and can claim a_ well 


established reputation of reliability under diverse 


climati conditions. 


Power by WL EAVDOITS 


HENRY MEADOWS LIMITED 


INDUSTRIAL DIVISION 


FALLINGS PARK, 


Telephone : Wolverhampton 3192! 


WOLVERHAMPTON, 
Telegrams and Cables: OUTPUT Wolverhampton 


ENGLAND 


AN ASSOCIATED BRITISH ENGINEERING COMPANY 


worRio 





PETROLEUM 
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.»+» FOR ALL-INCLUSIVE, ALL-WEATHER 
COMMUNICATIONS THROUGH MICROWAVE 





Microwave goes straight to the core of communications 
problems—with a simple solution! No costly wireline con- 
struction or maintenance .. . dish-like antennas beam the 
microwave signal between line-of-sight points separated by 


waterways, jungles, forests. or mountainous areas. Trans- 


cuits can be carried by any one of the many telephone chan- 





nels provided by the ISE system 
Microwave was successfully demonstrated for the first 
time in 1931 by International Telephone and Telegraph 


Corporation. loday this sVetenm developed and improved 


mission is completely reliable, for itis unaffected by weather through the years, is made available outside the United 


Simultaneous, multi-channel operation easily accommo. States through ISK, associate of [TaT. Would you like the 
dates the volume and variety of communications so vital to facts on what microwave can mean to your communications ? 


ISK engineers will be happy to consult with you 


lz>>> 


modern business. For example. as many as 19 telegraph cir- 


International Standard Electric Corporation as, 


Export Department, 50 Church St., New York 7,N.Y.,U.5. A. 
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T. P. Brown 


Scientific Design Appoints 
Vice President 


The appointment of Thomas P. Brown a: 
ce president of Scientific Design Company, 
Inc., New York, has been announced, The firm 
pecialize in the design and engineering of 
ganic chemical processes and plants. M1 
Brown was formerly technical vice president 
of Reichhold Chemicals, Inc., where he served 
for 15 years. He has been placed in charge of 
new project developments for Scientific Design 
Other changes at Scientific Design included 
the promotion of Henry F. Peters to assistant 
ice president of the engineering department, 
David Brown to assistant vice president of 


Drilling Mud Compound 


Monsanto Chemical Co. has introduced Filcon 
SPF, a new mud additive which is said to reduce 
drilling time. It is especially recommended for 
drilling salt and anhydride sections 


Harry O. Heller 


Harry O. Heller, 64, former vice president of 
Southwestern Engraving Co. and for the past 
20 years advertising manager of Reed Roller 
Bit Co., died December 1, at his home in 
Houston 

A native of Ft. Wayne, Indiana, Mr. Heller 
moved to Houston soon after his discharge 
from the 4th Division Infantry, World War I 
where he saw front-line service in the many 
famous battles in which this division distin 
guished itself in France 

Mr. Heller received his basic education at 
Ft. Wayne, Indiana, and his art education at 
Chicago. He was the second president of the 
Houston chapter of the Nationa! Industria! 
Advertisers Association, and always took a 
leading part in the activities of this and other 
advertising and marketing organizations 


Edward L. Wagon 


Edward L. Wagon, assistant vice president of 
Sinclair Oil Corp., died January 14 at his home 
in Tuckahoe, New York. He was 63 years of 
age 

Mr. Wagon was born in Oldham, England 
and trained there as an accountant. He came 
to this country in 1914 with Price, Waterhouse 
& Co. and in 1916 joined the Sinclair Oil & 
Refining Corp. when that company was first 
organized 

After serving in the Tulsa, Okla. office as an 
accountant during the company’s formative 
years, Mr. Wagon was transferred to New York 





W. G. Alexson 


Joins M. W. Kellogg 


Wallace G. Alexson has joined the staff of the 
contract sales department of The M. W. Kellogg 
Co. A chemical] engineer, Mr. Alexson most 
recently was in charge of crude evaluation work 
for the Esso Standard Oil Co., with which 
company he was associated for nine years and 
was also on loan to the government for two 
years serving in an administrative capacity with 
the Office of Rubber Reserves in Washington 
coordinating the butadiene feed-stock program 


Timken District Manager 


D. G. Gibson has been appointed district 
manager of The Timken Roller Bearing Com 


the development department, Paul S, Monroe 
to director of engineering and Dr. Robert 5 


tarker to assistant director of research 


as assistant general auditor in 1920. He held 
various executive posts with the Sinclair organi 
zation during his 28 years of service 


BOAT S ... 
OFFSHORE 


pany’s Dallas territory, succeeding the lat 
Harry Trump. He was formerly assistant dis 
trict manager 





e ALL-STEEL 
of 44. 
CABS 


FULL AND HALF CABS 


Koenig All-Steel Cabs 
Have These Superior Features: 





® Protection—Complete protec- © Comfort—F ull panel-board 
tion in all kinds of weather head lining and masonite door 
... valuable cargo protected 
lining .. . no vibration. 


by locks. 
© Safety—All-steel, welded con- © Convenience—Roll-down win 
struction. No rivets . . . safety dows, full opening 


Fire Boats 
Tug Boats 
Personnel Boats 
Barges 
Work Boats 


glass throughout. 





KING WINCHES FOR KING-SIZE PULLING JOBS 
For all Willys Jeeps, trucks and 4 x 4 station wag- 


WOOD OR STEEL ons... also for Ford, Chevrolet, International and 
Dodge trucks. 

Complete maintenance King Winches keep you moving through the 

and repair facilities most difficult terrain... you get action where there's 


no traction with dependable pull power designed 
to fit specific pull and hoist needs. Koenig power 
winches have pull capacities of 8,000 to 19,000 Ibs. 


including 1,000 ton 
dry dock 


Koenig Jeep cabs and King Winches for Willys vehicles are 
available through Kaiser-Willys distribu 
tors and dealers write for free 

e descriptive literature 


phoe*4 IRON WORKS, Inc. 


Boat Builders since 1896 





FELLOWS and STEWART, Inc. 


ee, ee) oe | ’ CALIFORNIA 


2214 Washington Ave. Houston, Texas 
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A SHELL 


Regularly supplied to the 
PETROLEUM INDUSTRY <> 


muien-mae DRIVES 
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PHOTO 
FORGED STEEL GATE VALVE. 





No. 1636 


Available for Working Pressures of 600 Ibs. and 


900 Ibs. at 900° Fahr. and in the following sizes: 


Alternative ends as follows can be supplied: 


me ae a ek ek ee a 


Screwed Ends Ball Joint (illustrated,) 
Socket Weld Ends Ball Joint, 
Screwed Ends Gasket Joint, 

Socket Weld Ends Gasket Joint. 
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BROTHERHOOD > 


STEAM TURBINES 


FOR DRIVING PUMPS, ETC. 


Wide range — All types. 
Over 40 years’ experience. 
Hundreds in hand — 


thousands in service. 































Venking 


of ROTHERHAM 


oo for 








BROTHERHOOD 


COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire —- made to suit your 
requirements. 


Thousands in service. 





B 


BROTHERHOOD 


GENERATING SETS 


—— Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Hundreds in hand. 


BROTHERHOOD 


REFRIGERATING PLANT 


— Ammonia, COs, Freon, Methyl! 
Chloride, SO,. Wide range — 
single and double acting — one 
or more stages. 








BROTHERHOOD 


STEAM ENGINES | 


c High Speed Vertical 
up to 500 B.H.P. 
Over one hundred in hand. 


BROTHERHOOD 


COOLING TOWERS 





Fractionating column 6-0” dia. x 65-0" high made for Foster Wheeler 
Ltd. for Hess Products Ltd. : Fatty Acid Plant 





% 
. 


or ‘ 


The lvanhoe trademark identifies the craftsmanship and 








All types. 
Nearly 50 years’ experience. 


: dependability of Jenkins-welded equipment. Pipe 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


pressure vessels, are typical examples of 


% work, tanks, fractionating columns, condensers, é 


% the fabricated welded work we ore 






w producing to Closs | standard yA 





Our new catclogue 
“Welded Fabrica- 


BRO L HE R Hi ofo}> Ro ert Jenkins ra Lhd wenn a3 


facilities May we 






send you a copy? 








ROTHERHAM | 


ROBERT JENKINS & CO. LTD, ROTHERHAM, ENGLAND 


Telephone: Rotherham 4201-6 (6 lines 
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SEISMIC 





PETTY... 
30 YEARS 


of world-wide 





Geophysical Experience 
go into 


GRAVITY every job 
we undertake 














GEOPHYSICAL ENGINEERING COMPANY 


= SAN ANTONIO, TEXAS 
SEISMIC e GRAVITY @© MAGNETIC SURVEYS 
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WEIR 


EVAPORATING 
PLANT 


Weir Evaporating and Distilling Plant, by pro- 
viding ample supplies of fresh water distilled 
from sea water, has made possible the economic 
development of many areas with no natural 
supply of fresh water, 


Ships too, with Weir Evaporators, can make the 
longest voyages without buying fresh water en 
route, leaving more room for paying cargo, and 
always being sure of pure fresh water for all the 
ship's services. 

We shall be glad to submit estimates for Evapo- 
rating and Distilling Plants on receipt of specific 
information as to duties, 


CATHCART CLASCOW 





The illustration shows a sextuple effect 
plant which is producing 300 tons of 


fresh water daily from sea water 














‘TUBEN 


WELDING FITTINGS 


The Tubend range of welding fittings meet the 
























requirements of practically every type of pre- 
fabricated pipe assembly and the facility, econ- 
omy and efficiency of fabrication becomes even 
more marked when working in confined spaces 
and effecting difficult directional changes. 

The Tubend range comprises: elbows, return 
bends, reducers, tees and caps manufactured 
under strict supervision to meet the requirements 
of both British and American specifications. 








DISTRIBUTORS IN CANADA 
VANCOUVER MACHINERY DEPOT LIMITED 


Sulte 1011, Royal Bank Bullding 
2, King Street East 
TORONTO, Ontarte 


THE LUCEY CANADIAN SUPPLY CO. LIMITED 
EDMONTON, ALBERTA, CANADA 


1155. West Sixth Avenue 
VANCOUVER (9) BC 















BAL ALLOVSLTD BIRMINGHAM30-ENGLAND 


SM /RERL 2165 
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What one tube steel will give you 
the best life/cost ratio? Ask ¢/c experts! 


This month's report is on: 


pm STEEL 


- 1, 
pearlitic Poon 
’ strength for * rosion # 
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Has ue lity wp t© 1 4 times the for crack- 
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HERE are probably several high temperature tube 
steels that will solve your heat, pressure 


corrosion 
and oxidation problems. But there's only one analysis 
that will give you maximum tube life per dollar 


To find it, ask the experts! 


With over 20 years of steel research and experience, 
Timken Company metallurgists are recognized authori 
ties on high temperature steels 


They'll use this expe 
rience to help you select from 24 different analyses, pick 


the one tube steel that will give you the best life/cost 
ratio. And regardless which analysis you select, you'll 
be assured of uniform quality because the Timken Com 
pany rigidly controls quality from melt shop through 
final inspection 
Let the Timken Company's RSQ 

Quality—solve your tube problems. Ash the experts! The 
limken Roller Bearing Company, Steel and Tube Divi 
sion, Canton 6, Ohio. Cable address 


Research, Supply, 


LiMROSCO" 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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By Stronger Top Construction. 





By Directional Solidification. 





OSBORN-OHIO RETURN BENDS 


TYPE 1640 


Osborn-Ohio Return Bends for Refineries and Chemical Plant, 
are designed to take full advantage of the principle of Directional 
Solidification, For the user this means castings that give better 


service over a longer period. 


ype 1640 iy recognised for its ability to withstand higher tem 
peratures and pressure, and in common with all types of Osborn 
Ohio fittings, can be depended upon to give first rate perform 


ance 


TYPE 16490 


For strength at 


a >) & high pressure 
4 | ) and temper 
= © ; atures, Detailed 
; | } recommenda 

* tions for par- 
pe ticular condi- 
7 tions will glad. 





ly be given. 
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Catalogues 
upon request, 




















PLAY 

A VITAL 

PART IN 

KEEPING 

THE OIL 

FLOWING 


MICRO-VEE PANEL FILTERS 
FOR ELECTRIC MOTORS 


Electric motors breathe tool 

ond these VOKES filters hove 
proved conspicuously successful in 
preventing the grove damage hith 
erte sustained during operations in 
mpure air conditions 














VOKES FILTERS FOR 
STATIONARY DIESEL ENGINE 


Under abnormal conditions § tike 
these, engines have te be doubly 
protected and these large diese! 
engines are therefore fitted with 
Microvee dry fabric filters for clean 
ing the intake oir Vokes Filters 
are also specified for atmospheric 
oir filtration in the ventilating 
systems of many of the desert 
buildings 





VOKES LTD. Head Office: GUILDFORD, SURREY, ENGLAND 


Vokes (Coneda) itd Toronto 


vile 


Represented Throughout the World 


In the blinding desert dust storms 
which sweep the area of the Iraq 
pipelines, VOKES filters have 
twice been chosen for the impor- 
tant task of protecting pumping 
stations and ancillary equipment 
. proof indeed of the impor- 
tant part which VOKES filtration 
is playing throughout the world in 
safeguarding plant and machinery 
from wear, breakdown and un- 
necessary depreciation. 
Below are shown three typical 
aspects of VOKES protection . 
protection which cannot be 
jeopardized by the non-avail 


ability of element replacements 
because VOKES FILTERS ARE 
CLEANABLE. 





VOKES FILTERS FOR 
ANCILLARY EQUIPMENT 





Compressors portable genera 
tors welding sets powe 
packs oll need protectio 
against the ngress§ of abrasive 








dust, whether by air-intoke sbr 


cating ol! o¢ fuel 


LIMITED 


London Office: 123, Victoria St., Westminster, $.W.! 


Vokes Austratia Pty. Lid. Sydney 
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D6 YOU KNOW NEWTON CHAMBERS 7 


\ 


.. with NEWTON CHAMBERS & CO. LTD. 


HEAVY CONSTRUCTION DEPARTMENT THORNCLIFFE SHEFFIELD 





Address . 
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the closer you come to them 


Even from a distance, it is clear that solvent refining, as a 
method, is at its best when the solvent is sharply selective. 
That is the first fact about Furfural. The polar molecule gives 
a sharp separation—and promises a quality product. 


From this point, the facts mount up: Furfural’s specific gravity 
is high and that permits rapid phase separation— promising fast 
action, And so on—recovery, stability, safety ... low cost .. . 


As fact after fact is analyzed, more and more oil companies 
are impressed with Furfural refining and the wisdom of schedul- 
ing it for future adoption. Over 40 oil companies have already 
been impressed to the point of adopting Furfural for its basic 
benefits: Yield, high—Quality, high—Cost, low. 


Write for all the facts about QO Furfural* 


HIGHLY SELECTIVE for shorp and usual precautions against weather 


repld phece soperetion. SAFEl—on a record of 30 years in 


EASILY RECOVERED from aqueous industrial use. 


end non-equeeue solutions LOW IN COST as priced initially and 
STABLE under standard operating recovered repeatedly 


conetions STEADY SUPPLY in omple quontity 
STORED READILY requiring no un the year ‘round. 


*As amplified in Bulletin 203 “Physical Data on Furfural.” Ask for it. 


343P The Merchandise Mart, Chicago 54, lilinois 
Reom 5437, 120 Wall S!., New York 5, N. Y 
Room 443P, P. O. Box 4376, Portiand 8, Oregon 





in the United Kingdom: imperial Chemica! industries Lid 
Billingham, Engiond 

in Burepe: Quaker Oats Graanproducten NV 

Rotterdam, The Netherionds 

Quaker Oats (France) 5. A. 3, Rue Piller. Will, Paris IX, France 
A/S “Ote”, Copenhagen, 5. Denmark 

in Avetratia: Swift & Company, Pty, lid. Sydney 

tn Jepen: fF. Kanemotsy & Company itd., Tokyo 


The Quaker Oals Ompany 


SALES REPRESENTATIVES IN MOST PRINCIPAL COUNTRIES 
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W. A. Meiter 


Heads Worthington Sales 


William A. Meiter, central sales manager of 
Worthington Corp., has been promoted general! 
sales manager. He succeeds Thomas J. Kehane, 
who has been appointed vice president in charge 
of sales 


Standard Oil Development 
Appointments 


Six new deputy coordinators have been ap 
pointed by Standard Oil Development Co. to 
assist six vice presidents. Men named are: F. L 
Miller, D. L. Campbell, W. F. Persons, C. E 
Paules, R. M. Shepardson and A. D. Green 

Dr. Miller will be deputy to W. C. Asbury for 
patents, contracts, legal matters and public rela 
tions; Mr. Campbell, deputy to E. J. Gohr for 
research and development work on fuel pro- 
cesses and analytical research; Mr. Persons, 
deputy to Dr. A. P. Hewlett for general adminis- 
tration; Mr. Paules, deputy to E. W. Luster for 
engineering; Mr. Shepardson, deputy to Dr 
W. J. Sweeney for petroleum products and 
medical research; and Mr. Green, deputy to 
Dr. C. O. Tongberg for chemical research and 
process research on lubes and specialty pro 
ducts 


Deepest Drill Hole Abandoned 


The deepest drill hole ever bored in the 
earth’s surface was definitely abandoned in 
January after reaching a record depth of 21,482 
feet — without oil. The wildcat was drilled by 
Ohio Oil Co. in the Paloma district of Kern 
County, Calif. It was spudded in October 23, 
1951 and work on it continued with frequent 
interruptions until the beginning of the present 
year. The exact cost of the operation has not 
been published, but it is estimated above 
$2,000,000 


Harry L. Shoemaker 


Harry L. Shoemaker, 62, former Standard 
Oil Co. (N.J.) executive, died December 19 at 
East Orange, N.J. Mr. Shoemaker was secre 
tary of Jersey Standard’s Coordination Com 
mittee when he retired in 1953 after 38 years 
of service with the company and affiliates. He 
previously had served 12 years in the company’s 
general engineering department, rising to 
supervisory engineer in charge of planning and 
construction for Jersey Standard’s affiliates 
throughout the world. 


Robert W. Miller 


Robert W. Miller, a vice president and direc 
tor of Creole Petroleum Corp., an affiliate of 
Standard Oj! Co. (N.J.) died December 10 while 
on a business trip in London, England 

Mr. Miller was first employed by the Stand 
ard Oil Co. (N.J.) in January 1919 as clerk in 
the Bayway refinery. He was appointed export 
sales manager of the Creole Petroleum Corp. in 
1944, elected a vice president in September 1947, 
and a director in May 1948. 
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| THE TRUTH 
| about pipeline power today! 


VER $200,000,000 worth of ¢ ooper Bessemer 
gas engine driven compre ssors are pumping 
gas today 


This totals more than 4,000 units, on over forty 


of the country § largest gas transmission lines 


Hundreds of these units have been in continuous 
operation not for just one year, not five years, but 


many for over forty years! 


( ooper . Bessemer re¢ iproc ating compre ssors 
have been improved every year since 1910 fuel 
consumption lowered, reliability improved, availa 
bility bettered and maintenance costs reduced 
That's why every year sees more Cooper-Bessemers 
installed to serve the expanding gas line industry! 


All this because 


1. A gas transmission company is its own big 
gest customer and these modern gas engine 
units Operate on 25 to 45 less fuel than a 


direct fired gas turbine 


2. Nothing equals « x perience ' The efficiency, 
reliability and economy of Cooper-Bessemer re 
ciprocating Compressors is the reason why gas 


companies who use them continue to use them 


4. The total installed cost of a reciprocating 
compressor is just as low as that of a direct 


fired gas turbine 


4. Maintenance cost on a gas pipe line is not 
measured by the experience of the first year, or 
by the second year, but over the full life of the 
project. There are hundreds of records to 
prove you just can't beat the long-range main 
tenance economy of Cooper-Bessemers 
If it's your money going into a new gas pipe line 
project, or any other heavy-duty power application 
for that matter, you'll be wise to ask if Cooper 
Bessemer engines or compressors are to furnish 
the power 





vVianon, OnIO 


[see : 
COOPER-BESSEMER 


GROVE CITY, Pinna 





New York City © Seottie, Wash. © Brodford, Po. * Chicago, iil 

Houston, Dallas, Greggton, Pompe and Odesso, Tesos 

Washington, 0. C © Shreveport, le © Sen Ffrencisco, los 

Angeles, Colif. © St. Lowis, Mo. © Gloucester, Mass. © New 

Orieons, lo. © Tulse, Ottla. * Cooper Bessemer of Conede lid 
Edmonton, Alberto—Halifox, Nove Scotia 





DIESELS @ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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PINPOINT OIL-BEARING 
STRATIGRAPHIC TRAPS 


with 


Radiac 


Geonuclear Instruments 


For prospecting on foot, 
from a moving vehicle, from 
the air and for drill hole 
investigation we offer the 
SUPER FISSION FINDER 
scintillation counter. 


$860 feb. New York 


Complete with 200 feet of drill hole cable. 


Headquarters for ALL the latest 
developments in Geiger and Scin- 
tillation Counters for EVERY pros- 
pecting application, EVERY manu- 
factured type available for 
prompt shipment. 


Provide your geophysicists and 
geologists with the finest and 
most accurate instruments that top 
scientists can design and manvu- 
facture. RADIAC instruments have 
world-wide acceptance for their 
PROVEN DEPENDABILITY. 


Write for descriptive literature on 
your particular prospecting require- 
ments, Sibliography and reprints of 
articles on finding oll with radio- 
activity detectors also available upon 
request. 


THE RADIAC COMPANY, INC. 


Atomic and Geophysical Prospecting Instruments 
Department WP 3 
489 FIFTH AVE., NEW YORK 17, N.Y. 
Murray Hill 2-5213 
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Form Quarter Century Metals Club 


Selecting the Quarter Century Metals Club 
as their organizational! name, a group of pioneer 
Los Angeles and Orange County metal-working 
executives have formed one of the most unique 
clubs in the west 

Membership in the club is limited specifically 
to men who have served in an executive capac- 
ity for at least 25 years with Los Angeles and 
Orange County firms engaged in the manufac- 
turing or processing of metals. Most of the 
members have been oil industry equipment 
manufacturers. The club motto is Fellowship 
and there are no assessments, no dues, and no 
formalities. Currently there are over 120 mem- 
bers in the organization 

Directors of the Quarter Century Metals 
Club include: Delbert Axelson, retired, Axelson 
Manufacturing Co.; William Batchelor, general 
manager, General Electric Co., Ontario; W. A. 
DeRidder, retired, General Metals Corp.; W. W. 
Farrar, vice president, Farbest Corp.; Robert 
Gregg, foundry manager, Reliance Regulator 
Division, American Meter Co.; Jim Griffin, 
president, James H, Griffin Co.; Earle V. Grover, 
president, Apex Steel Corp. Ltd.; Ott Hammer, 
president, Security Engineering Division, Dresser 
Operations, Inc., Earle M. Jorgensen, president, 
Earle M. Jorgensen Co.; Lloyd D. Kay, president, 
Kay-Brunner Stee! Products, Inc.; J. C. Meyer, 
general partner, Snyder Foundry Supply Co.; 
K. T. Norris, president, Norris-Thermador 
Corp.; Morris B. Pendleton, president, Plomb 
Too! Co.; John B. Raue, chairman of the board, 
United States Spring & Bumper Co.; Alden G 
Rocah, president, Columbia-Geneva Steel Di- 
vision, U. 8S. Steel Corp.; Lionel J. Soracco, 
manager of sales, Bethlehem Pacific Coast Steel 
Corp.; J. D. Spalding, works manager, The 
National Supply Co.; R. A. Stumm, president, 
Southern Pipe and Casing Co.; Reese H. Taylor, 
president, Union Oil Company of California; 
and C., B, Tibbetts, president, L. A, Stee! Casting 
Co 


Dr. G. M. Lees 


Dr. G. M. Lees, who served for many years 
as chief geologist of Anglo-Iranian Oil Co. and 
was a recognized geological authority on the 
Middle East, died in a London hospital on 
January 25 at the age of 56. 

After passing through the military academy 
at Woolwich, young Lees joined the forces 
during the first World War and was sent to 
Mesopotamia where he won the Distinguished 
Flying Cross. After the war he served tem- 
porarily as assistant political officer in southern 
Kurdistan. While there he became interested 
in the geology of the district and this led him 
to join the then Anglo Persian Oi] Co. as assist- 
ant geologist in 1921 

For the next nine years Dr. Lees took part in 
many important surveys, including those on 
Haft Kel, Gach Saran, Agha Jari and Pazanum. 
During this time he was instrumental! in ob- 
taining an option from the Shaikh of Qatar 
on exploratory rights in his territory and spent 
a year on study leave at the University of 
Vienna where he obtained a Ph.D, degree. 

In 1932, at the age of 32, Dr. Lees was 
appointed chief geologist of Anglo-Iranian and 
in succeeding years he traveled extensively not 
only in the Middle East, but also in other oil 
provinces. He discovered oil sands on the 
Dorset coast which led to the search for oil in 
Britain. 

Dr. Lees received many honors in recognition 
of his work. In 1943 he was awarded the medal 
of the Geological Society for his work in Persia, 
Oman and England. In 1948 he was elected a 
Fellow of the Royal Society and he served as 
president of the Geological Society for two 
years. Because of ill health, he resigned his 
post with Anglo-Iranian in 1951, but continued 
the association in an advisory capacity. 


Continuous Automatic Blender 


Proportioneers, Inc., Providence, R.I., has 
developed a two-component blender for “on 
stream” blending. It is recommended for caustic 
dilution, asphalt blending, cutting of heavy fuel 
oil and blending of butane and gasoline. 
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FASTEST, FINEST TO 


ROME 


for the 4th World 
Petroleum Congress 
June 6 to 15 


Luxurious overnight Sleeper Flights First 
Class and Tourist Service by depend- 
able Douglas DC-6Bs from New York 
direct to 


PARIS « MILAN « ROME «+ NAPLES 


Convenient LA! Convair connecting 
flights to other key cities in 


EUROPE 


Italy ¢ Sicily © France * Germany 
Greece « Netherlands ¢ Spain « 
Switzerland 


AFRICA AND THE MIDDLE EAST 


Egypt ¢ Iran ¢ Israel « Lebanon 
Tunisia ¢ Turkey . 








See your Travel Agent or 


ITALIAN AIRLINES 


LINE E AEREE ITALIANE 
15 East Sist St., New York 22 @ MUrray Hill 8-3700 


Offices in: BOSTON @ CHICAGO @ LOS ANGELES 
PHILADELPHIA @ SAN FRANCISCO 
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PIPELINES 
are NOT Sidelines — 








WILLIAMS BROTHERS 


ee 


| ENGINEERS — 
OFFICES: Toronte, Minneapolis, Louisville, New York, 
} Washington, Atlanta, Houston, New Orleans, Maracaibo, 
La Paz, Caracas, Bogota, Rie de Janeire 
CABLE ADDRESS + Willbras + Main Office + NBT Boiling | 
TULSA, OKLAHOMA 
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The Scammell 6 « 4 Constructor has b 


Oo provide maximum 1o% oOuntr 


formance tor px oad of tro” 


whatever the road whatever the load ethene 


there’s a JUOAMMELL hg reo al 


with hydra ally operat-d 












8/10 ow yd. rock type body 


with 73° tip and power retur 


J . 
Load capacity up to 
ul or e jo 23,000 Ibs 


Whether the job is local collection and delivery, long distance freight 
haulage, bulk liquid loads, machinery transporting, oil-fields 


work, etc., prospecting or pioneer work over virgin 





country impossible for the orthodox vehicle, there is a 
Scammell specially built to do it. The Scammell range 
of vehicles are not mass produced, but individually 
built by skilled craftsmen to do your specific job 


of work efficiently and economically. 


SCAMMELL LORRIES LTD - WATFORD - ENGLAND - toi. warroro 523). telegrams TWELFTON, WATFORD 
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Builds Gasoline Plant 


Texas Natural Gasoline Corp. is building a 70 
million cubie foot plant to serve the Jameson 
and the Fuller Coke strawn sand fields in north 
western Coke County, Texas. Texas Natural! 
jasoline Corp. holds contracts on more than 
),000 productive acres, which when fully de 
cloped under the existing 40-acre spacing pro 
gram will include approximately 375 to 400 
producing wells from the strawn sand 


if 


Just Published! 


MINERALS IN 
WORLD INDUSTRY 


By Walter H, Voskuil 


Chief Mineral Economist, Hil. State 
Geol, Survey; Prof. of Mineral Eco 
nomics, Coll. of Engr. Univ, of Ilinois 
v4 pp... 14 maps, 97 tables, $5.75 
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non-technical language this book de 
cribes the part played by minerals in economic 
productivity and in building and maintaining a 
high standard of living. Throughout it emphasizes 
the role of minerals in developing a distinctive 
American culture 


Step by step the book takes you from the functions 
of minerals in industry through the interests of 
the United States in the distribution and extent 
of the world's mineral resources. It treats in detail 
the particular contribution of each mineral to our 
productive economy. Included are tron, ferroalloys 
oa oll, gas, nonferrous metals, mineral plant 
foods, and sulful 


The discussion includes a comprehensive treatment 
of the ramifications of America’s mineral industry 
in world affairs 


Mail order to: BOOK DEPT., WORLD PETROLEUM 
604 Fifth Ave., New York City 20 





Another Job Done Better 
With The ALL-NEW 


TRENCHING 


this ‘Jeep’-propelled trencher 
digs trenches up to $ feet deep 
at the rate of 400 feet an hour, 
Mounted on the ‘Jeep’ and 
powered by its Hurricane En- 
gine, it gets to the job in a 
hurry, speeds up vhe laying of 
pipe, cable or drain tile, Travel- 
ing at road speeds to the job, 
the unit is ready for trenching 
ina matter of minutes, Greater 
mobility makes the ‘Jeep’ 
trencher profitable for short 
runs of trench. It will pay you 
to investigate all the time-sav- 
ing advantages of the 4-Wheel- 


Drive Universal ‘Jeep’. 


® 


WILLYS-OVERLAND EXPORT CORPORATION 


TOLEDO 1, OHIO 


The Jeep Family of 4. Wheel Drive Vehicles 


jeep 





UNIVERSAL JEEP’ « TRUCK « STATION WAGON « PANEL DELIVERY 


THE WORLD’S MOST USEFUL VEHICLES | |‘ 


Lease Pumping Booklet 


“Reliable Lease-Pump Power” is the title of 
a new booklet depicting the use of Caterpillar 
diesel engines and electric sets used in lease 
pumping. The booklet stresses dependability 
and economy of operation, whether Caterpillar 
diese] engines are used for prime movers, secon 
dary recovery or for single or multiple electri- 
fied or mechanical pumping units 

Photographs of actual pumping sites are con 
tained in the booklet showing Cat engines to be 
all-weather, round-the-clock performers. The 
back cover of the book places emphasis on the 
swift Cat dealer parts service facilities whether 
or not an oil site is “close to civilization.” 

The booklet, Form D479, may be ordered from 
Caterpillar Tractor Co., Peoria, Ill, or from 
any Caterpillar dealer 


New Automatic Transmission Fluid 


The development of a new and improved type 
of automatic transmission fluid, known as Tre 
jan Hydrafluid A.T.F. Type A, has been an 
nounced by Cities Service Research and 
Development Co. According to W. W. Scheu 
mann, vice president and genera! manager, this 
new A.T.F. has extremely low pour characteris 
tics, exceptionally high oxidation stability, high 
detergency, excellent anti-foaming characteris- 
tics and low carbon residue. Five years of 
laboratory and field test work went into the 
development of the product 


Davison District Sales Manager 


Davison Chemical Co., division of W. R. Grace 
& Co., has appointed Charles E. Meginnis district 
sales manager, industrial chemicals department, 
with headquarters at 19 S. LaSalle Street, 
Chicago, Ill. Mr. Meginnis has been resident 
field service engineer at this address since July 
1953 





Dr. G. K. Teal 


Heads Texas Instruments Research 


Dr. Gordon K. Teal, assistant vice president 
of Texas Instruments Inc., has been appointed 
to head the research division of the Dallas 
based electronics and geophysics firm. Dr. Teal 
has directed the materials and components re- 
search department of Texas Instruments during 
the past two years. 


Uranium Exploration 


Uranium exploration activities in the Colo- 
rado plateau area and other mineralized regions 
of western United States are being undertaker 
by The New Jersey Zinc Co. and The Texas Co 
Should a uranium discovery be made with suffi- 
cient deposits to justify mining, a separate 
company may be formed 





BOOKS 





Dorothy Good 





PRINCIPLES OF PETROLEUM GEOLOGY—Wwm. |. Russell $ 7.50 
PRINCIPLES OF SEDIMENTATION— 2nd Edition——W. H. Twenhofel $ 7.70 
PUMPS $ 6.70 
ROTARY DRILLING HANDBOOK— 5th Edition—Brantly $10.00 
SAFETY IN PETROLEU/A REFINING & RELATED INDUSTRIES- 

George Armistead, Jr. ‘ $10.00 
STATISTICAL YEARBOOK, WORLD PETROLEUM—-(1954 Edition) $20.00 
TECHNICAL GLOSSARY OF THE PETROLEUM INDUSTRY 

(English and Spanish) $12.70 
TECHNIQUE OF ORGANIC CHEMISTRY 

Vol. 1: Methods of Organic Chemistry 

Part | $14.70 
Part 2 $14.70 
Part 3 $ 8.70 

Vol. 6: Micro and Semi-Micro Methods $12.20 
TEMPERATURE WELL LOGGING $ 1.00 
THEORY AND PRACTICE OF INDUSTRIAL RESEARCH 

David Bendel Hertz $ 5.50 
THE SCIENCE OF PETROLEUM, Vol. 5, Pt. 1, 

Crude Oils—Benjomin T. Brooks and A. E. Dunston $11.00 
WATER SUPPLY ENGINEERING $ 7.70 
WAX ENCYCLOPAEDIA, By |. Ivanovszky 

Volume |, in German $ 3.00 


WORLD GEOGRAPHY OF PETROLEUM— edited by Wollace E. Pratt and 


TO ORDER, WRITE TO 
BOOK DEPT. WORLD PETROLEUM 


$ 9.20 


604 FIFTH AVE., NEW YORK 20, N.Y 
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F. E. Romberg 


Combustion Gas Turbines 


General Electric Company's combustion gas 
turbines for power generation and mechanica! 
drive are described in a revised bulletin desig 
nated GEA-5516B. Gas turbine-steam turbine 
cycles, mechanical] drive applications, design 
features, contro] and governing, generators, 
tables of characteristics, and dimensions and 
weights are among subjects covered. Requests 
for the bulletin should be addressed to the 
General Electric Co., Schenectady 5, New York 


New Service Office 


McCullough Too! Co. has opened a new se! 
vice location at 32 Front Street, Rio Vista 
Calif. The new branch is under the super 
vision of K. A. Summers, a veteran McCullough 
employee 





New Officers for GSI 


Frederick E. Romberg has been appointed 
manager of the gravity division of Geophysical! 
Service, Inc., Dallas, and Dr. Richard A. Geyer 
has been named chief geophysicist. Prior to 
joining the division, Dr. Geyer had served as 
research geophysicist for the Humble Oj! & 
Refining Co. since 1945. Mr. Romberg was fo1 
merly manager of the Dallas-based firm's 
southern division in Houston and will maintain 
headquarters there 

Ray H. Wright replaces Mr. Romberg a 
manager of the company’s southern division 


Corrosion Resistant Coating 
Developed 
Vitreco, Inc., a research company jointly 


owned by Poor & Co., Chicago, and Youngstown 
Sheet & Tube Co., Youngstown, Ohio, has de 


. veloped a new line of inorganic silicate coatings 


for fusing to ferrous metals at temperature 
from 900° to 1,200°F. The new finishes are 
corrosion resistant and can be applied to ferrou 
metals at low firing temperatures. The com 
pany is engaged in extensive field testing of 
bolted and welded sour crude storage tanks in 
the mid-continent field. The steel tanks, pro 
tected inside and out with a thin film of Por 
cenell, have required practically no maintenance 
since installation 


NPC Appoints Tank Truck Study 
Committee 


Walter S. Hallanan, chairman of the National! 
Petroleum Council, has announced the appoint 
ment of a committee to study the problem of 
over-the-road transportation (tank truck) in a 
possible emergency 

An estimate will be made of the maximum 
increase of carrying capacity of the tank truck 
fleet and of the number and capacity of semi 
trailer tanks that could be used in over-the 
road service 








For quicker, stronger welding at low tem- 
peratures you cannot beat Sifbronze. 
These patented welding rods have a low 
melting point, yet possess a tensile strength 
of from 28 to 40 tons per square inch 
With Sifbronze, pre-heating and distortion 
are reduced to a minimum and in most 
cases eliminated entirely. It's darn good 
stuff 


Another Job Done Better 
With The ALL-NEW 


your ‘Jeep’ dealer 


FREE to WELDERS. Send to-day for a copy of Sif-Tips, Br tain's lead 


ing quarterly welding journal 


BACKFILLING 


Equipped with a hydraulically 
controlled blade, the ‘Jeep is 
an efficient backfiller 
here is a blade mounted on a 
‘Jeep’ trencher—a single power 
unit that does both trenching 


and backfilling. Get details at 


Graver Offers Technical Reprints 
on Oil Removal 


Technica reprint T-124, which discusses 01! 
removal from water and methods of de-oiling 
refinery waste water, is now available from 
Graver Water Conditioning Co., 216 West l4th 
Street, New York 11 New York 
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Shown 


WILLYS-OVERLAND EXPORT CORPORATION 


SUFFOLK IRON FOUNDRY (1920) LTD. 


Sifbronze Works, Stowmarket, Suffolk 


Telephone: Stowmarket 183 
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Constellations 


Remember it cost 
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See ali these cities at no extra cost! 
The only daily, non-stop tourist and fiest class Hights from New York in Super “C” Constellations 
Flights every Saturday from Boston, every Wednesday and Saturday from Chicago in new-type 
Constellations, One-stop service to Paris from most cities, Excellent connections for all Europe and 
the Middle Fast. Alse Super "C" Constellation flights from Bogota and Caracas to Lisbon and Paris. 


oil AIR FRANCE .._. 


THE WORLD'S LARGEST AIRLINE 


SEE YOUR TRAVEL AGENT OR AIR FRANCE: NEW YORK 
BOSTON + CHICAGO +: CLEVELAND + DALLAS + DETROIT 
LOS ANGELES + MIAMI + PHILADELPHIA +: SAN FRANCISCO 
WAGHINGTON, ©.C. + HAVANA + MEKICO CITY 
MONTREAL . PUERTO RICO , TORONTO 
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60 Watt H.F. 


FIXED STATION 


This completely new Pye equipment has been specifically, 
designed for point-to-point communication and will fulfil 
equally well a ground-to-air role in air traffic control systems. 

Push button control brings any one of four preselected 
channels into immediate operation; this facility is also 
available when the equipment is installed for remote un- 
attended operation. The 60 watt Fixed Station Transmitter 
offers R/T, C/W, or M.C.W. operation with ‘break-in’ 
facilities on telegraphy. 

The equipment is suitable for unattended operation in 


the tropics. 
> 
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Plaza de Necaxa 7 
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Pye-Electronic Pty., Ltd. Pye (Ireland) Ltd 
Melbourne, Australia Dublin, Eire 
Pye Limited Pye Corporation of America 
Tucuman 829 Sth Avenue Building 
Buenos Aires 200, Sth Avenue, New York 











WORLD PETROLEUM 











Maccobar means more 
Cc ) 


than mud alone ... if means... 


It is not simply by luck or accident that your 
Magcobar dealer has what you need when you need 
it. He has carefully planned it that way. He knows 
because he has spent long hours learning 
the needs of operators in his area. He has looked 
ahead to satisfy your needs. Since Magcobar first 
introduced high quality drilling fluid additives 
since Magcobar first introduced fair and reasonable 
mud prices Magcobar has looked ahead by 
providing for the operator's present and his future 
needs. Let the Magcobar engineer be a partner on 


your next well 
« 
a 
i 


MAGNET COVE BARIUM CORP. 


ONE OF THE DORESSER INDUSTRIES 
HOUSTON, TEXAS 






































If you make a 


DUAL 
MPLETION 


























FROM AN ECONOMIC STANDPOINT, dual completions 
provide the industry with substantial savings in any field 
where conditions are such that dual completions can 
be accomplished. 

FROM AN EQUIPMENT STANDPOINT, this compact Oil 
Center Tool Company Christmas Tree assembly provides 
a safe, strong and practical means to the economic goal. 

In developing this dual assembly, Oil Center Tool 
Company presents these new features: 1. a special hang- 
ing and sealing flange on top of the tubing head; 2. steel- 
to-steel seals throughout the assembly through the use of 
Flex-Float steel rings. Standard API ring joints are also 
used as a seal from the atmosphere. 

If you are considering dual completions, it will pay 
you to check these features and get the full story of this 
new O-C-T Dual Completion Assembly. Write for details 
or ask your nearest O-C-T Representative. 











Dual Completion equipment was pioneered and 
introduced FIRST by O-C-T as early as 1941 


